May be moſt accuratdy 
med, without the a 
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7; ng þ Gora 17 The key | ſelf, and 
work, to have a = proteion againſt AG 
tical andill-a DetraFors,a thing which | 

 . . mensWorks (haw excellent ſoever)are ſubjeF unto, 
munch more mine)- and ee an the-wide 
Ocean] dare not commit ny weak Veſſel, without 
ome able Pilot, Juch as your Noble Self, whoſe 
found Tudgement and So Learning 3s ſo well 
Known. that your Name prefixt _ my Bookwill 
be not only a e againſt the carping of Loy- 
A > liſtsue ao t0 get « good affetion in the Rea- 
BY _— . Not. to Trouble Jour wor, en $ more with 
LE - words,mwy #5 that this my boldneſs will be im- 
= | Lowt ather to do you ſervice,thar other- 
s wiſe, might your Worſhip ia pleaſed thereof ſo to | 
4 ——— ER tain SIRE end, 


a7, 


- | Your Worltips” | 


ever to ſerve you, 


Seth Partridge. 


'To 5 thi Reader FOI 


\, Friendly Readers, 


FO. have here preſented to your view thoſe 
moit Excellent Scales, or Lines of Num- 
bers, Sines, a» Tangents doubled, by 
, ears of the moving whereof, the uſe \of 
compaſſes is wholly avoided, and. the « Gapfnre re- 
fo applying the Scales one to another 
know)have laid ar the uſing of the fel 
Scates, becauſe with an ordinary pair of Comp 
24 large. Scale,they conld not work many _— 
2 | ples they deſired. But by theſe double Scales, how 
M | xa he ſhall never be troubled with: any 
: Compeſe s,zor the work never to out-run # 
beſides, upon the Inſtrument may be inſerted 
any rk orLines,as are for menſuration,or 
otherwiſe, ſuch as each mans Calling & Occaſions 
do = aan ſo make the Inſtrument of ge- 
eral wſe 
To plead for my Book, 1will not, the Subje# 
| 2hereonit treats, will do that better than A J 
. | 1a fare here is a good Subjef, 4 good piece of 
Cloeth, if the Garment be not marred inthe ma- 
king; if 2 be.the es in the botching _ 
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fore. What the Ignorant | 
bfe like the Fax, that- 


tome. into mind : FE maar eff,or methM, 
will pleaſe, all, yet T doubt not, (as will plenſe 
of it, care-10t re 


ſed &d the grate. 


_—_—Y theme.” 


they grim. high be ca 
what "the. zh foe 


7 whe nit _ me ann 26s! wakes one, 1 
exſure of the 1 7 c » \(Ole 
ed Teltfer 


and th which only I wil wbmit, reſting Servant 
fo #ifich, hi Ta ah. X TP 7 
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An Advertiſement, 


| Ere might have been expeed thePrint of 
the. Rule, but in regard of its ſliding it 
conld not be well demonſtrated: wherefore 
1 thought good to Advertiſe, that this Scale and 
all other Mathematical Inſtruments, are accu- 
rately made by Mr.Walter Hayes at the Croſs- 
ers 7: More-Fields, next Door to the 
Popes-Head-Tavern, London: Where they may 
be furniſhed with Books to ſhew the uſe of them : 
As alſo with all forts of Maps, Globes, Sea- 7.. 
Platts, azd Mathematical Paper, Carpenters 
\ | Rules, Poſt ad Pocket Dials for ary Latitude, 
' | at ReaſonableRates. 
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| Dow $ FLY of Proportion. 


.T he Deſcri ption and Uſe 


of an Inſtrument conſiſting of 
Donbled Scales. © 


Wherely all Condlvjfons Mathematical may be per- 
yon only by OO of Tales. 


—_— << 
——————— 
oo % 


$i CHAP. L 4 
The Inflrument deferibed; 


He Inſtrument whereofTtreat inthis 
Book,[call the Doxble Scale for that 
the Scales, or Lines thereupon, are . 
doubled 3 ſo & in fach ne 
bis flying the one to the other,they will of 
themſclvesreſolve any queſtion Mathematical, 
that may be done b the Pen,or by Tables of 
Sines, Tz angents., che Logarithms.: The Scales 
principally inſcribed cherenponare thoſemolt 


>. EY Fe . 


lf The Deritonaſte Iſhumen, 
 admirableLines of Numbers, ofSines, and of 


_— ——— 


Yangents,whoſe uſe hath been heretofore ſet 
forth, only to be wrought upon with a pair of 
Compaſſes, and no otherwiſe. But I have ſo 
contrived themdouble,upon an Inſtrument to, 
move, or {hide along one by the other.in ſich 
manner,that upon the ſame, without any afſi- 
ſtance of Compaſles, ' Icanwotk all Conclu- 
fions Mathematical, that can.be wrought by 
the ſingle Lines, with the help of Compaſſes, 
both in Arithmetick, Geemetry, Trigonometry, 


ronomy,Geography, Navi gation,GagingofVeſ- 


els, Fortification, Gunnery.,1 


the Uſurer too,may hereby alfo compute the |. 


trae-mtereſt of his money. -Inall which, I 
ſhall giveyon ſome examples for your inſtru- 
&ion,m the uſe of my Double Scale. 

The body; or matter  wheteof the Inftru- 
ment is made, may be either of Braſs, or of 
very good and well ſeaſoned Box. It confiſts 


eth'of three pieces,or Rulers,cach one abour | 


half aninch in breadth, & about a quarter of 
an/inch in thickneſs, more or leſs, as. the Ma- 
head i-ofchen ala; end for thei 


OT nes made to what kngth For. 7 
either one foot, two foot, three foot,. or | 
mare or lefs, for they are not limited 


ro any” 
length; only the longer they are, the larger. 
_—_— will be the diviſions of the Scales, 

and 


| 
| 
| 
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-. land ed 
74 ogy SOIT Hop or pieces of this Seals, 
| avarobe all ofane even length-and thicknef 
ſo evenly joynted;that they 
> Laay:guitly Fr :cloſe:one by the other, 
0, a} -atcach'end alittle phte of Braſs, 'or 
fitted to hokd-them cloſe ;rogerhet,and 
Gifitened v6 tbetwoout-fide picces,that they 
may be kept ſteady,and. the: mditle Ruleyto 
{lidero and-fraberweerd them-: | - 
-> The: Lines, riScales inigraven on this Th- 
Armaciad, aro theardinary:lmes bf Numbers, 


J- | of Sites; and: af-Bangents only they are ſet 


onidouble;that is,onceuponone Ruler, and 
j once ypon:the attier, upon one andthe fone 
zoyntzasthedineof! Numbers tsfet both upon 
oneoftheontbdepiccrs,Ecand/onthermnt ria 
iece,that is,on both fides the joyntandmim- 
beted on both.amdt fo ſet no Tiewogy! edgesof 
Xt | both Ruters,thatiboth lines being joyne&to- 
* | gether, may: appear to: be but as one line'of 
| Nambers;&thisbncof Numbersjs(asit were) 
twice repeated; -or' doubled in i the length 
ofthe Ruler ghatis, beginrimg-withT grione 
'| end of the Ruller,which I call the loweriend, 
| and continued ta 1 or'10 at the middle? and 
from thencebegjn again,and continued t610 
or 100 at the upper end. Alio:upon the other 
fide of the Rulers, upon the-ame joynt,is = 
like 


| ch 54 | The Defeription + of the I Joe ut: 


lke manner ſet whike line of Numbers; : andf 

thisline of Nambers'is fitteſt to be uſeUvh 

the line of Tangents,as thaton theother' fide 

_ With the linesof Sines,withone any turnm "| 

of the Inſtrument. But yowmay omit orr theſ 

line of Numbers upon one fide; :ornl  obler: l: 

ving to turn the Inftrument;! when the work}, 
tobe done'onſeverdt lincqas ivthel 

ſequel it willappear. 7955002 

__ TheScalesg or Lines of Sines, arc tnlikel | 

manner ſet on twice; thatisenee:upon tHe o-f, 

ther edge of chemidale piece]and-alſoomnrtie] 

inſide af thelocher  ont:fiepicte; and: they 
are to be ſet-om;upon bothfidesthe joynr.thar [ 
they ray /appearas one line of Sines, 

_ laid; cloſe together; nk 
Diviſions ror at. bm the lines: 
Numbers. . | 120d 10.7 
; Thellinesof'T harry theorhet | 

fide of the Rulers, oppetite/to the lines of Þ 

Sinesnpon theſarne j at 543 hers 

welt upon both- pariage . 

that the parts beinglaid cloſe together, theline [| 

may appear tobebothas onelineof Tangents, 


ang,numbered on-both partsto/45; fines, ard 
per. end, againſt go on the lines'of Sines; and 
from 45:back-again to 89 at the-lower'end; | 


as-is uſually done in the lines of Tangents. - 


Thus Inſtrumenthaving thoſe Scales, or (as 
it 


The Deſcription of the Inſtiiment. © 
qt; leaſed their: firſt Inventor to call them) 
thus 1 var way ey or ſet on:1t, will work all 

concluſions, as ny wrought by Mr.Gu-- 

I zers Lines,or Mt, Wingates, by only applying 

S ek Lines one to-another, without the uſe of 

= hf Compaties, which-muſt be always had and 

fuſed with theirsz yet you may uſe Compaſles 

k withtheſe Scales you leaſe;and ſotry and 

he examine your work: by both ways,and when 

uwhave Dd ſuch triaLuſe which way you 

like ſc beſtand that ( for: ought x know)may be 
ny;Double Scales. - 

' Fo ſbew the-making ofthe:Scales of Num 


eh 


af” 


do it CC but bogs loſt, both tome 
n writing;and tothe Reader inreading.And 
hoſe that are makers ofMathematical Inſtru- 
nents ,doalrcady well underſtand the 

of them, and: for a man to-make one for his 
pn uſe. is but vain, for that he may buy one 
ſta cheaper rate than makeir.Ihall therefore 
zroceed to the uſe : Wherein note, that for 
Wiſtin&Fion of the ſides of the Scales, or Lines 
n the Rulers, I uſe the Terms of Firſftand 
decond, as as proper for the purpoſe as 
y other could have been : For evermore, 


& Þe 15, Simes and: Taxgerts, is a thing altogether 
ar hcedleſfs.the making of thern being already fo 
pot ifficiently ſetforth by others, that forme to 


- HRYSY — as 


dat lide ofany Line, whereon the firſt term 
in 


5 & 


Ther ſeriptionof the I by 
in-therule-of Proportion is taken, Teallith 
firſt fide 3 / and: the other fide: of the Liv l 
-whereonthe ſecond terny in the Rule s'take 
call the ſecond fide. And then: for the thire 
term in the Rule, it is always taker 68 thi 
fame fide thar the firſt tetrn icvaken on'1SeF0: Ir 
the fonrth rerm;which is-thevexm ſon Sa 
evermore found on that | ſame: ſeco 
whereon the ſecond term w'take 
firſt term be taken'on any Seal; Don t ale ut 
fideRuler,then thefeco! teri ison the tit 
dle Ruler,and if thefirſtteenibe taken on thi 
midd{eRulcr.then the ſecond term is on fry 
farte Scale npon an out-fideRuler:And whey 
the work is' by ſeveral Lines, then the-tw 
out-ſideRulers, both bear thename « 
Secord. 5] Pol 11:0 

Other Scales may be added. a 
ment, and ſer'on the fidesand edgesth rEO 
as'2 Scale ofiequal- aLine of inches; 


o 
- 
r 


Meridian-ine;a'Gage-line,a line SfChortd: 
the lmes of Board and 'Timber-meaſuze; 6 \ 


= lun 
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ae maſt uſe: for. 29G 


: 7 rs ws. a res.a J ; ” robot © At i ts nnd 0 5. UTI _ . m _. 2 F oy od 
p i , 7 - / > Ry” _ , - W-4 x W-” x . « ” LOL . ”» OO" £4 - Vi; FIG 
K. * # » - : . q* 6 ; " « þ 
_ . , w , ' 
% U 7 
= P E Y 
” . = : 
\ - 
* 
A b 
* 


g— 
_ 


—_— 4 a Ati. 
A 


—O nd — — md 


CH AP. I 1. 
4 The uſe and cation of the double Scale 
It Numbers Apis = Ecfach in the nay 
pal Rules of Aritheticl. 


PROBLEM, L Gn 


; Of Multplicaion. 


'f Tivo Nunbers being givent be nultip 
ther, to find ter Chain the _ i 


fo W 


N Muſtiplication a Anal Is TO 3 
As 1s to one of the oelbern ch, VERO be 


 mnltiplyed together : So is the other of 
' them, to the EY 


Wherefore it may be ſaid, AsTi is tothe 


JF Maſti licator ; So i is the Multi licand to the 
7 Moron Or, ot 


'Þ Asr is tothe Multiplicand3 Sois the Mul- 
. {tiplicator to the Produg. | 
| When two numbers are to be multiplied 
together, the greater of them is uſually count- 
for Multiplicand, and thelefſer fe Maulti- 
Peticator: 
B | To 


| To _ The uſe of the double Scale in A 


To multiply two nambers by the double 
lines,tke manner of working is thus : Place x 
on the firſt ſide, to the. Maltiplicator on the 
ſecond fide : And then ——_ the Multipli- I 
cand on the firſt ſide;ts the Produd& on theſe- | 
condlider © * 

Or elſe,place 1 on the firſt;to the Multipli- J 
cand on the ſecond, and then right againſt the. 
Multiplicator fourid on the firſt,js the Product F 
on the ſecond. | 

Example 1. Let,8 and 4 be twonambers ji 
given to be multiplied together; to find their J] 
Produd@t, do thus:: upon any one of the fides, [ſ 
look out*1.(This fide whereon I take the 1,1 
call the firſt fide) 1 ſerthis I to 4 on-the other | 

fide (which I callthe ſecond fideg-and then 
right againſt 8 on the ſamefirſtfide,whereonT 
did take T3 31532 on the ſecond ſidewhereon 
wastaken; f This: 32 is the Produd@ of 8 
ne Joie 'by 4, the thing required... 
Or otherwiſe thus. | 
"St 4 dathe firſt, to. 3 on the ſecond, and: 
thenTight apainſt 4 6n "that yo js 23 On the 
ſecond, as before. .._..: 
" "Pxample 2."Let 2 5 bea Multiplicator, and. 
2© theMnltiplicanT 263 the Produd of themfft 
-multiplied together, required, * Lf 
 _ $zr ton the firſt, to25.0n the ſecond.and C 
"then tight againſt 30 on the firſt.is 750 onthe 
fecond 


LL = AY and lad 


M-. _ARITHMETICE in 
ie } fecond. This 750 is-the propdut of 30 niulty 
I Þ plicd by 25, the thing required; Ind 1 


4 : fo go 
ner, If you ſet I to0,30,24h68, againlt ay taken 
on the ſame fide the 1 wag1s.730 00 the,other 
fide whereon the 3635 !,c:£ kno? 24 no 407 


| Example 3.Let 45; apd,25,be two. nymbers 
givento be multiphed togeth k Exgr 
Ou e 


dirt required. "To reſfolts ms DY LIK 
lines, ſet x on the firſt, to25 on the Tecond; 


and againſt the other naiiberpivenzJoitthe 


firſt, is 1125 on the ſecond?” This-112 PH the- 
Produtt of45; multiplied by:25, which'Wis- 
delfired. Or, 0 f IS SI 5 ©. eDINOVGST. 

: Set I on the firſt,to 45-0Nn the'ſecont?} #aq" 
then right againſt 25 on thefirſt, is '\ F655" 


cn tne: ſecond,” ay/before: vY 3101S tC. 4 «D099: 
nl Example 4 Let 8/5 be given" to berthifltic 


Wine on the firſt, \ to 8:2: 


plied by 65; To perfortti this work, ſe Ton 
the firſt,t054;; on the ſecond,and then againſt 
87; found on the ſame {ide that the 1 is on, is 


 $58and ſomething -moxef therefore 5612 is 


the Produtt of 8%, multiplied by 6%, the 


_— eek... ie CG... 
Or thus,Set x or OY upper end ofthe 

m_ ſecond , and 
then againſt 6i5;:on the: firſt; - is 564:0h-the 


iccond, as: before. The like praQtice:is:to be 


Jobſerved in multiplying any other numbers. 
- Note;that in working by the doublelines 
B 2 ie 


—*. 


"0 The wſe of the double Scale ir \ 
te'will be all one, whether you work from I 


- 


at the beginning of the line upwards,or from 


As you fer To at the end on the firſt, 
tog on the  againſt8 on that 


ſecond.and 
fff, you ſhallhaye 32 on the ſecond. 


Haw to ſquare are axey amereber,or to multiply a nun- 


V - 


' © Set 1 on the firſt, to the aumber to be 


ſquared-on theſecond, and then againſt that 
rven number on thefirſt, is its fare on the 


ſecond. Asif 12 be a number to be ſquared, 


thenſet x onthe firſt,to 12 ontheſecond, and 
then againſt 12 on the ſame firſtjs 144. 0n.the 
ſecond. Therefore 144 isthe- ſquare. of 12. 
And then again, againſt 144 on the firſt, is 
1728 on the d,whichisthe Cubeof 12. 


PROBLEM IL. 

Of Diviſion. 
:xcmumeber being given,to be divided by another 
nuncher, to find the Quotient. 7 | 
N Divifion, the Amlogieis thus: 

23 As the Diviſor, 1s to an Unite : 


 So1s the Dwvidend;to the Quorient. 
© Wherefore the work by thedouble lines is, 


thus | 


xs, at theupper end of the lines downwards 


t 
C 
( 
/ 
c 
c 
C 
C 
h 
y 


A od od LIAIDgGdN toilk oa 


 "ARITHMETIEE H 
thus ; Look out the Diviſor oi the firſt-and 
ſet it to r on the ſecorid; & then righrigainſt 
the Dividend on the firſt, is the Quotient on. 
the ſecond. - oo En 7 > 200. 
Example 1. Let: 253 be afiimbergiverito 
be divided by 13-Look: t3theDiviſor onany 
one"fide, which we call the firſt fide; and fer 
itto 1 on the ſecond fide. And then -ripht 
againſt the Dividend 292 upon that firſt;is 23 
on the ſecond. Wherefore 21 is-the Qyotient 
of 273 divided by 13,which wasrequired.. | 
Example. Again, if 1528 begiyen to be 
divided by 12,then ſet 12 the Diviſoron the 
firſt, ro 1 on the ſecond3& when that 1s8done 
you ſhall right againſt 1728.the Dividend on ' 


' © that firſt, ſer 144 on the ſecond, which 144 is 


the Quotient of 1728, divided by 12,and fo 
In Diviſion note this, that ſo many times as 
the Diviſor may be -placed under the Divi- 
dend., ſo many places of figures ſhall be m the 
Quotient. As if 34785, be to be divided by 
75,the Quotient ſhall confiſt of three figures 
only, and no more 5 becauſe 75 can be pla- 
ced only, three times under 34785: And un- 

der 1728 the Dividend given, theDiviſor 12 
can three times be placed, & therefore.three 
figures in the Qyotient. And if you will di- 
: | vide 144 by: 12, _ ſet 12-6n the firſt; to 1 
| 3 : OR 


Y £ FIT" : 15 4 nogt{h fa % ET 4 
: ; —_ Ns SENT, 1 . 
n fon £ by 4 # 
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I4 The uſe of the double Scale in 


$14 Fs 
<J's "Er be a vulgar FBdpropotnded;tr 


-1t15 tobe noted, that vulgar FraGtions are re} 
duced into decirnals by the _ of Th aan 
- on, 1N-this manners ' 


epche ſecond;which donezagainſt 144 onthe | 


you have.12-0n the ſecond. 

, Example 3. Let:46 # begiven, to be divi- 
ded by 8 5; and the quotient required. In this] 
caſe, as inall ether: Set the Divifor 8 {on thefſ | 
firſt, to,1 on-theſecond, ang then againſt theſſ « 
Dividend ' 56-4 on that firſt3s.5 & onthe ſe-f 
cond ; therefore 5 _ the quanent required, ſj | 
very: yy and: exact] ly found. . 


( 

Pp RO B * EM UL - —_— 

.;Of Reduction of F rations. 
1 


by bo Fells auy ilar Fraion! into « decima 
ra jon. Fer Ig 


be reduced into a decimal Fractiom Now 


As the Denominator of the Fradion given, 
:Þ<o the Numerator thereof :- 
© SO 18an Unite with {roma ; one, ro, 0 
three. 
 Toanew Numerzor,which Nameratorwil 
have ſo many?places'-of fignres in it;- as 
"the new Denofninator h&th-eyphers,: and 
; thereforerhe Fraction given is thus reduy * 
ced into a Dectmal. AJ 


a ao. ia. A moody a. a. 


As the Denaminator Sao Is to the Mibeme- 


rator 63, 


So an Unite with t two $A TALE 100,to0- 
75, Which: 75 1s the new Numerator to that 
new Denominator -100. - Therefore 451 15a 
decimall Fra&ion, equal in value to . To 
work this-kind of reduction by the double 
lines, do thus. 

Set 84 (the Denominator of the vulgar "i 
ction given) on the firſt,to 1 on the ſecond & 


then right againſt 63, the Numerator on the. 


firſt, is 75 on the ſecond;which 7545 the new 
Numerator of a decimal Fraction, whoſe De- 
NOMmINator is an Unite--with twoic 


"Thusis g changedinto is, which new FraQti- | 


ON 1s equal: in valne witht the former-: .. / 
Again, it 8 3 be a number givento beredu- 
cedinto a decimal; ſet.40, the Denominator 


of the fractional part; to,1, and then FIght a, 
gainſt 12,0n that partas you took the 40.is-2- 


on that ſecond fide whereon the one was,and. 
ſo the Fraftion is become };, which joyned to 
the 8,makes the mixt number that betgre was 
822to be 8%, and of equal value: 77 «./ 
Note that the point 1 repreſenterhalſo IO, 
100, Or ID00, and therefore the-new,Deno- 
minator way be taken euther, 10, or' 100, or 
ICC, as in your owRnzudgement it ſhall ſeem 
moſt fnctiogy.. As here in this laſt; Example, we 
B 4 found 
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16 
found:3 to ſtand right againſt 12, and there- Þ' 
fore we put but one cypher to the unite, and © 


ws OE 
— ee 
. 


The wſe of the double Seals tv 


made the FraQion 3.And in the laſt Example 
before,vefonnd 75 to be againſtthe 63,which 
becaule it confilteth of two places of Figures, 
we put two cyphers totheunite for Denomi- 
nator of the new Fra&tion,and ſo made it i , 
and ſo ofall other. ' 

AlÞſd be it remembred, throughout the re- 


fidue of this work;that all FraQtion figures are 


ſet right in the line. like whole mumbers,with- 
otit any Denominatorunder them, beitig ſepa- 
rated or diſtinguiſhed from the whole part of 
that number by a Cormma,asall ſuch Fractions 

as theſe 46 5, 6%, 8%, and 5 4, are thus ex- 

preſſed: 46, 75. 6,45.3,5. and 5,5.which man- 
ner of writing FraQticns being well obſerved, 
1s a readier way tharrthat other,of one num- 
ber above.,and another below.with a line be- 
tween. Allo note, That the Fraftions ſo EX 
prefied are all Decimal Fractions whoſeDenos 
minator is a Unite with ſo many Cyphers as 
there be FraQtion figures.as the Denominator 
of the Fra&ion Figuresof the 75 belonging to 
the whole number 46 is 100, being a unite 
with twocyphers,becanſe two figures and the 
Denominator to 5 1s 10, being a unite with 
one cypher,becauſe butt one figure. And when 

a FraCtion is to be expreſſed alone withont a 

| Wt whole 


8 whole number.,then the Numerartor is ficſt Jug 


ARITHMETICK:- mn. 


prefied.and after it the Denominaror right on 
mn the line, with a Comtina betwixt, as %s, 
and , are thus expreſled 75, 100. 5, 1s. and 
ſo of other the like. 


PROBLEM. IV. 
Of Continual Propor- 
= 
Two numbers being givenyto find athird,a fourth» 
a fifth (or many numbers) in: continual pro” 
portion Geometrical to them two. 


Example. Þ Et the two numbers. given be 2 

and 4,and it be required tofind 

ſeveral number in continual Geometrical 
propottion to them two. CE Y 

Set 2 on the firſt, to 4 on theſecond, and 


then againſt 4 on that firſt,js 2 on the ſecond, 


which is the third number in continual pro- 


portion Geometrical to them rwo; and then 
againſt 8 on the firſt,is 16 on the ſecond, which 


16 is the fourth number in continual propor- 


tion to ther two ; and againſt 16 n the firſt, 
1532 on the ſecond, the fifth continual propor- 
tional ; and againſt 32 on the firſt,is 64 0n the 


ſecond;the fixth continual proportional 3 and 


againſt 64 on the firſt, is 128 on rhe ſecond, 
the ſeventh continual proportional 5 and 
h againſt 
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againſt 128 on the firſt, is 256 on the ſecond 
which 4s the eighth proportional tothe two 


propoſed numbers. Wherefore 8, 16, 32; 64, 
128.,and 256, are a rank of numbers 1n conti= 
nual Geometrical proportion ,to 2,and 4,the 


thing that was required. 


Example 2.Let it be required to find arank 


of numbers in continual proportion,as 2 to 3. 


Here ſ<t 2 on the firſt to. on the ſecond,and 
then without moving the Inſtrument, againſt 
3 on the firſt,you have 4.5 onthe ſecond,and 
againſt the ſame 4,5,tound onthe farſt,is 6,75 
on the ſecond ; and againſt 6,75 on the firſt, 
is 10, 125 on the ſecond. Therefore 4, 5, 
6,75, and 10, 125, are a rank of numbers in 
continual proportion to 2 8& 3, as is required. 

If it be required,to find ſuch a rank of pro- 
portionals to the numbers 2 and 4,which may 
bear the ſame proportionto one another.,as2 


bears to 4 : Set 4 to 2, and then againſt 2 on 
. that firſt fide whereon the 4 is, you have.1 on 
theſecond fide,which is the third proportional 


to 4 and 2,bearing the ſame proportion.to 2, 
as 2 doth to 4. And againſt 1 on the firſt, is 


5,10 0N the ſecond, the fourth proportional; 
and againſt 5,10 on the firſt, is 25,100 onthe 
ſecond,which is the fifth numberin continual 


proportion inverſe, or backward. 2 
If the two.numbersgivenbe 10and 9,and a 
5 rank 
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rank of Numbers to them in an inverſe pro- 
portion Geometrical be required 3 ſet 10 on 
the fir{t;to 9on-the ſecond. and:then againſtg 
on the firſt,is 8,1 on the ſecond, which is the 
third proportional ; and then againſt 8, 1 is 
7,29 thefourth proportional : whereof 10, 9g 
8,1 and 7,29 are numbers 1n a-continualpro- 
portion. But if the numbers given be 1 and g, 
and a third and fourth numbers in proportion 
to them,asg is to 1,be required ghen muſt the 
numbers found be accounted 8 1 & 729,they 
being the third and fourth.numbers in aGeo- 
metrical proportion to I and 9. In like man- 
ner, 1f the two. numbers. given be-1oand 12, 
then 1f you ſet 1o to 12; you ſhall fee on the 
firſt againſt 12,14, 43 which 1s the third pro- 
portional: and againſt 14, 4 one the firſt, is 
17,28 on the ſecond, whictis the fourth pro- 
portional, But had the two numovers given 


been 1 and 12, then bring 1 on the firſt,to12 


on the ſecond, you ſhall have againſt 12 on 


the firſt, 144 on the ſecond,for the third pro- 


portional.and the forth will-be 1728,and 16 
ofall other, - - Fi. | 


PROBLEM. 


' 20 Tha ifthedale Salem - | 


; PROBLEM V. 
Of the Rule of Proportion 
direct. 
| Three numbers being given,to 
Analogie flandeth thus. 
S the firſt numbers is to the ſecond, 


So is the third number, to a fourth. 
Therefore work thus : Set the firſt number 


TR Winner bk 


find a fourth.the 


. 3 May 


\ 


11 the rtion onthe firſt fide, to the ſe- 
cond 6 a in the proportion ontheſecond || * 
fide: And then againſt the third number on . 
the firſt, is the fourth nnmber ſought for on : 
I 


the ſecond. att 

Example 1. Let the Diameter of a known 
circle be 7, and its circumference 22, & it be 
required to know what the circumference of 
another circleis, whoſe Diameter is 14. To 
reſolve this guere: Set 7 on the firſt to 22:6n 
the ſecond,and then againſt 14,the Diameter 
of the other circle found on the firſt,is 44 on 
the ſecond : This 44 is the circumference of 
that other circle, whoſe Diameter is 14. | 

Example 2, If 45 yards of Stuff coſt 30, 
pound, what will 84 yards of it-coſt > 

Set 45(the firſt number in theRule) on _ 
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and os int 84 (the third number in the 
Rule) on the firſt, is 56 on the ſecond, which 
56 is the Sunth number,and ſheweth that 84 
yards will coſt 56 punds. Or. 
If 45 acresof land be worth' 30 pounds a 
car,what will 84 acres be worth by the year. 
The anſwer 1s as before 56 pounds. .. 
And if 26 of any hins e, 64,what will 
36 of the ſamegive > Set. pie to'64,and then 
360n the firſt.is 88, 6 I5 the anſwer to 
the queſtion demanded on the ſecond... + 
Note, that generallyin the Rule of dire&t 
proportion 3 If the third number be greater 
than the firſt;then will the fourth number be 
eater than the ſecond.But ifthe third num- 
- be leſs than'the firſt, then-the fourth 
number will þe leſs than the ſecond. _ 
Example 3. Tf the circumference of a cir- 
cle be 22, and its Diameter 7, what will the 
Diameter of another circle, whoſe circumfe- 
rence 1544 f 
Here ſet 22 on the farſt;toy on the ſecond, 
& then againſt 44 one the firſt,is74. on the ſe- 
cond, which 14. is the Diameter of that cir- 


| dewhoſe circmoference is 44, by their mea- 


fares taken 1n inches, feet, or any other mea- 
fare whatſoever. 

| Tomakeproofof the work, whether truly 
| wrought, 


ARITHMETIC. a | 
firſt ro Zo(the ſecond number)on the ſecond; | 
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22 The wfe of the Double Scale i: 
wrought, or .not.; Multiply the firſt - term 0 
the Rule, and the fourth term newly found: 
the one by theother,and likewiſe the ſecond 
and third terms 3 and if the two Produds 
equal.the work is.truly. wrought, or cle not. 

To prove the laſt queſtion by. the lines;Sethy 
x on the firſt, to 22 on the ſ{:cond, and then 
againſt 14 on the firſt, is 308. on the ſecond: 
Next, ſet 1 to.7, and then againſt 44 on tha 
firſt, is 308 on the ſecond,here both Produds 
being equal, proves the work t to be truly: 


rought. S251 ou 411555 70 


; PR O B L E M oi | 
- The Rule of Proportion ..« 


I nverſe... 7 ; "_ 


_ Three aneuber; being given;to find a furth; In ant 
Trverſed Proportion. 


'T isto be noted, in this ina Rule.ic iof F 
Proportion, "that if the third; -nnmberbe 
reaterthan thefirft;then wall the fourth mim- 

be leſs than the ſecond. Andcontrariwaſe, 
if the third numberbe leſs: than the firſtthen 
the fourth nuinber-is to be greater than te 
ſecond. 7 

 Butin the Rule of Proportion diredt ; If h 


the ſecond number;or terny,be more thanthe 6 
t 


& 


"ARITHMETIC. 23 
, thenthe fourth termis alſo more than the 
rd, And if the ſecond term be lefle than 


the firſt, then 1 is the: fourth term leſs than we 


urd. 
This Invesle Aulle- may "be wrought two 
yayes on our double lines. One way 1s:thus' 
Set the firſt term,-on the firſt;;to the other 


erm of the ſame; denomination: on the ſe- 


ond : And then againſt the' other term of 
ontrary . denotnination,; 'ſought out on that 


[yſecond.is the fourthwumber ſought for,onthe 
-, firſt; Or elſe,ſet the third term on the firſt, to 


the firſt term on-the ſecond, and then againſt 


{the ſecond term on the firſt, i is the anſiver on 
he ſecond. 


Example 1.1f60 Pioners cat makes ceehch 


| | 045 hours;In how long time can 40 Prohers 


W 
of: 

A | 
jw 

© 
n 
© 


ce It 2 : 
* Set 40.0n thefieltto 60 On the ſecond (the 
wo numbers 'of- the fatne denomination :-} 


fland then againſt 45 on that firſt (the number 


ff contrary denommation) 1s:57,5; on the ſe- 
ond, which 67,'5'1s the fourth term1n rect- 
Pp ocal proportion to the other three,” and.of 
the ſatne denomination with 45,:0iz.7 honors; ' 
and 1s the anſwer. to the queſtion demanded, 
ſhewing that 40 men can do.as much 1n 67,5 


If hours; as 60 men can do in 45 hours.: Or fet 


'E 
t 


68 on the firſt, to-40 on the ſecond, andthen 
againſt 


"24 Tie uſe ofthe dnbleScalein 


againſt 45 on that ſecond, is 67,5 on the fi 
Another way- is thus : Set 4o the thir 
term,on the firſt;to 45 on the ſecond,(whid AM 
is-the term of contrary denomination to t 
other two) and then rakes 60, on th 
firſt, (which is the number the ſame denc 
mination with the 40) is67,5 on the ſecond}. 
the number ſought. Thus one way of working. 
proves the other. 
Example 2. If 45 men do 2 workin 24 
dayes: In how many dayes will 270 men dg, 
it ? 
_ Set 2700n thefirſt, to 45 on the it 
and then againſt 3o on the firſt,is 5 on thee fa 
cond. Or. 
\ Set 270 on the firſt, to go on the ſecwnd 
and'then againſt 4.5 on the firſt,is 5 on the i : 
cond : And therefore the fourth. numbe - 
| fought for is 5.ſhewjng that 270 men will dj 
asmach work in 5 yy men Can doi \ 
7 The Rule proved by multi | 
R rov 209 
ther the firſt —_— terms, plying coge thi 
third and fourth: And ifthe two Produds þ 
equal, the work is truly wr elſe no 
By the lines it 5sthus proved : Set I on the 
frſt, to 30 on the ſccond,and then againlt 458 
on the firſt, is 1350 onthe ſecond. This doneff}; ” 


| Ser x on the fir{i,to 5 on the {econd,and then A 
againſt 


l 
| b/ 
"Ri 
tt 


1 againſt 270 on the firſt;is I6 500N the ſecond 
ng here both Produds Law vaas! deeiareck the 


m—— | 
PROBLEM VIE. 


Of Duplicated Proportion. 


« Three numbers being gioer,to find the fourth in a 
Duplicate P ropertion. 


37 
TN HisRule chiefly concerns the proportion 
of Lines to Superficies or of Superficics 
to Lines." * 


1 Of the Proportion of Lines to 8. Bas. 
Exlompl i. If the ; ere ſem circle be 
-£ 14 inches.and itsContent 154 inches 3 Whar 
"I will the Content be of another circle, that 1 is 
28 inches in diameter ? 
| Set 14 on the firſt, to 23 on the Sond: 
'(they being the terms of one denomination, 
_ Y2vs. LinesJand then againſt 154 on the firlt, 
T(the content of the circle given is 300 on the 
* Iſecond: This 305 ſeek on thefirſt,and againſt 
Fit on theſecond is 616, which 616 is the con- 
"Ytent of thatother circleof 28 inches diameter 
45 Example 2. Let the diameter of onecircle 
Fe 7 foot, and the Area of it 38,5 foot,and let 
re ack be demanded, What the ſuperficial Area of 
4 another circle i is, whoſe diameter is 18 foot. 
C Becauſe 


ARITHMETICK.8 us | 


EE 126 The uſe of the double Scale in 
_Becauſe7 and 18 be terms of one denomi- 
nation, viz. Lines;Set 7, (the diameter of the 
the circle, whoſe Content is known) on the} 3 
firſt, to 18 on the ſecond, being the diameter 
of the other circle, whoſe Content is ſought, 


and then againſt 33, 5 (the Content known) 


on the firſt,is 99 onthe ſecond, and then ſeek 


this. 99. on the firſt, and againſt it 8 254, 5 


tenths on the ſecond. which is the ſuperf; 


Area, or Content m "feet of that other circle 8 


which was demanded. 


Example 3. If a peece of land that is 20 © 


pole ſquare be worth 30 powndsz What is | 


pecce of land of the ſame goodneſs wort » 


that is 35 pole ſquare ? jb 
-Set 20.onthe firſt,to 35 on the fond, 2c 


then againſt 30 on the firſt, is 52, 5. on the {e- . 


cond; and laſtly, againſt 52,5 onthe firſt;” is 
91,8-0n the ſecond :. thatis 91 pounds, 'and 


ce 


) - Dm>.. 


Pa 


411 


eight tenths of a pound, or 16 ſhillings. .So 5 
rmachis the worth of that piece of and of 35 "1 


pole ſquare. 


Example 4.How many acres ; offand of or our. 


Engliſh meaſtre of 16, 5 foot to,the-geople 


are. contained in 30. Iriſh acres, of 21 foot? to 
the pole. 

Place 16,5 on the firſt to 210n the ſecond 
- and then againſt 3o onthe firſt,is. 38,2 ont! 
eg and againſt 30, 2 onthe firſt, 4, 6 


 ARITHMETICK 27. | 
on the ſecond. © So many Engliſhacres are in 
3olriſh ACTES. : 


"2 Of the-Proportion of Superficiest 1s-Zoxes. 
If hetwo —_ oflikedenomimationbeof 


Eſbperficial Contents, and a GON Une - 
ſought for. 's 
Nl Example. Let two > tircles be given} the 
FContent of the one being 154,/and its diame- 
Wer 14: the Area of the other circles P16. 
nd jts diatneter is required. // 
of: Set the Area ofthe circleknown, = 134 
,&Þn thefirſt;to its diameter 14 0n the ſeeond 
od then againſt 616 onthe firſt; is 56-onthe 
0nd. The half whereofwrz.  8iothe dia- 
neter of thatother circle; whoſe Content is” 
| 16, which 38-1s:feet,orinches; or any other 
Jed: fire,ſuch: as the diameter of the othwe; ire! 2 


> Was EANEES IP. TON SORE IVR 
f.  prROBLEMVIL - -.. 
"-Of JAG aLE Proportion. _ 


i Thee numbers being given, to find 5othg nh 4 
_ Triplicated TION Rog 
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His Rule concernerththe proportion be- 
twixt Lines and Solids. Exampler.Theie 

$a Bullet whoſe diameter is 4 inches, weigh- 
th 9 A_—_ What will another Bullet 
C 2 weigh 


a Th yſofthedodk Sea in 
weigh, whoſe diameter is 8 incheg.and of the 
ſame metal. | 

Set 4@n thefirſt, to 8 6n the ſecond, (that 
wa-"oy heir, (which! the weight o 

On t, (W the w | 
| - wore Buller of 4 NE RES _ ; 
{ t JS. ON 836 onfl- 
1dr and thirdly, againſt 36 on the 
Geſt;is 72 on the feoend, This third fin 
here is the fourth propertienl wantae 
which was required.ſhewing that the weight 
of that other Bulletof inches diarmeteryis 74 

Bx 2: FaGw of 5inchesd womb ron 
7 ores > ny 
chesdiamerer inthe bore require fu her th 
charge.of the ſame powder ? 

Place onthe firſt, to 4 on the ſecond,anc 
then againſt 160n that firſt, is $2.8 onthe ſo] 
cond.z and next againſt 12, 8 00 the firſt, 1 
Io, 24 On theſecond;and thirdly,againſt that 
10,24. 0N the firſt, is 8,2 onthe Ernndrkl & 
third number 8, 2 is the anſwerto.the queſt 
_ Fane, that 8 ade, 6x and 2 tenth p: 


pound of pounler, s a du charge for 
mis pede 


PRO 


DFE 3 1233 NG ns. 
-- PROBLEM IK. "2 


| Et 5 met,whole names let be repreſent - 
8 .& _,cd by theſe five letters, A,B,C,D,E, make 
a Itock of 390 of which ſtock A put 
in 84 pounds, B putin 72 pounds, C put in 
48 pounds, D put in 54 pounds and E put in 
. 42 pound, which all together make the 300 
pounds. Now at the end of a time, having 
traded therewith, they gained clearly 50 
pounds: And let it be demanded, what porti- 
on of the gain cach man muſt have,according 
to hisproportion of mony laid down in ſtock. 
The Rule to anſiver this demand is thus. 
FF.  As300,the whole ſtock, To 50 pounds the 
whole gain | - 
So iseach mans portionvfrheſtock, To his 
portion of the gain. 
Therefore; 5 
Set 30o, the ſtock onthe firſt, to 50 the 
err the ſecond;8: ten po 1 mans 
 Pattict 7 pas tionlaid down;being tout 
ori the firſt,is his portion of the gain - wr 
eco 


Ld I a Wh OY 
4 2 
> — 
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A on the firſts x4; his portion of the gainon 


ſecond.As againſt 84,the portionJaid down by! By 
th 


the ſecond; and againft 72, the portion of Bl 
1s 12 pounds, his portion of the gain; againſt 
48. the portion of C.is 8 pounds his portion 
of the pain; againſt 54, the portion of D, is 9, 
* his portion of the gainzand againſt 42 pounds 
on the firſt, the portion of E, is 7 pounds on 
the ſecond, his portionof the 5opounds gain, 
"Thus much is each mans ſeveral portion of 
the5o pounds gainzall which ſeveral portions 
of the gain added'together , make up the 
whole gain of 50 pounds. 
Thus upon our lines can we work that rule 
of Arithmetick, called The Rwle of Fellowſbip; 
which is, when diverſe men adventurea ſtock 
of money together,and therewith trade, and 
' Either gain or loſe a certain ſium ofmoney,' to 
find each mans portion of the gain orloſs,an- 

- >" 3p to his portion of money put into the 
- ſtock. | 


| PROBLEM X.. 
Of Intereſt and Annuities, 
To findthe Intere p any ſum of money, af. 
ter any rate by the « chan or 4 


| Hatis the Intereſt of 65 pounds fora 
/ Y. year.after therateof 8 in the 100, ? 
| | : 


EG Y39n ANG A O0O  HEInaCG=DOO 


8 By the rule of Proportio 1 n, the neſti oy : F 
rd reſolved : S oF | "oy 
As TOO,15 to 108; $0 is 65, we. 


term. A 
Set' I or 1000n the firſt,: to 108 onthe (e- 
cond.,and then againſt 65 on thefirſt,is 70, 2 _ 


on the ſecond, which is 70 pounds 4ſhillin 
ſo much doth theprincipal and intereſt ariſe 
J unto ina year, thatis to ſay,five pounds and 
| four ſhilbngs : And without ſtirring the In- 
S ' ſtruments againſt any other ſium of Principal 
© F on the firſt, is thePrincipal & Intereſt thereof 
on the ſecond. As againſt 4o pounds, 1s 43 
- | pounds 4 ſhillings; and againſt 8o pounds, is 
> | 86 pounds and 8 ſhillings.' From whence ie 
| 
| 


appeareth, that 3 pounds 4 ſhillings is the Inte- 
reltof 40 pounds for a year; and 6 pounds 8 
ſhillings, the Intereſt of 80 pounds for i year. 
Inhke manner, againſt 27 pounds 14 ſhillings 
ncipal, or 27, 7 is 29 pounds 18 ſhillings, 
and a little more. RNs 
Orelle work thus. 

Set I Or 100 back to8,and then againſt 65 
on that firſt, is 5,2 onthe ſecondzand againſt 
40 pounds on the firſt, is 3, 2 on the ſecond 2 
So the Intereſt of the one is 5 pounds 4 ſhil- 

_ lings, and of the other 3 pounds 4ſhillings. 

If the rate of the Intereſt propoſed bes mn 

the 100, then ſet 100 on thefirſt,to 106'on the 
QC 'xz\-+ _ ſecond; 


a” The ufe of the double Side in 


ſcondzand then againſt 65 pounds on the- 
yours 15 Gln ed BERRY 
Priticipal and Intereſt copether 


fir, is 68 
which i 
of 65 pounds for a year. Or, | 

Set 100 on the firſt;to 6 on the ſecond,and 


then againſt 65 on the firſt, is 3, 9 on the ſ&- 
cond this 339 is 3 pounds 18 ſhillings, the In- 


tereſt alone of 65 pounds for a year,and oof 


any other. 


Of Intereſt of money continaed from year to year- 
The increaſe or Intereſt of money from | 


year to year for many years, 131n contin 
proportion to thePrincipal.as 100 is to its In- 
tereſt; asif 40 pounds were to be:continued 
at Intereſt for many years, at the rate of 6in 
the 100 | 

Set Too onthe firſt, to 106 on the ſecond, 


and then againſt 40 on the firſt,is 42,40nthe 
ſecond. that is 42 pounds8 ſhillings, ſo much 


is the firſt years Principal and Intereſt. And 


. now, if you look 42, 40n the firſt, you ſhall | 


have right againſt it 44,9 and more,thatt 44 
pounds 18 ſhillings and more, for the Princi- 


pal and Intereſt of two yearn agane t,44, 
on the firſt,is 4.7.6 and better, on theſeco Y, 


that is47 pounds 12 ſhillings 8 pence, the In- 


tereſt and 'Principal of 40 pounds in three 


W-»; 4-5 


years. Again,againſt 47,6 on the firſt, is 50, 45 
an 


ARITHMETICK.. 
Jad better, that is 50 pound 9 ſhillings 
ſhrtice3 Sormtich isthe Principal and Incereſt, 
1s wether of 45 pbands ar the end of 4 years, 

foforth toas italy years as is required. 
Of Annmities, 


When lands are fold at certain years pur- 
chaſe, according to the yearly rerit, to find 
what their value upon the purchaſe will be : 
Set x on the firſt, tothenumber of years pur- 
{chaſe on the ſecond ;_ and then againſt their 

yearly rent on the firſt,js the value of the pur- 
chaſe on theſeteoffd. 

Example. Let a houſe and land worth 16 
pounds a year, be ſet to fale at 14 years pur- 
chaſe, and demand made, how much money 
it will ariſe unto at that rate. . 
| Set x on thefirſt,to 14,the number of years 
{| purchaſe on the ſecond3 and then againſt 16, 

the yearly rent on thefirſt,is 224 on the ſecond - 

whichis 224 pounds:So much money doth the 
| e ariſe unto, of 16 pounds a year 
htat 14 years purchaſe. 
the price of thelands be given, and that 
it coſt after 14 years purchaſe, -to find what 
yearly rent is was ſold at. In this caſe, Set 14 
on the firſt, to 1 on the ſecond 5 and then a- 
g4inſt the ſum ofmoney paid 224 pounds, _ is 
I16,which is 16 pounds:Somuch is the yearly, 
rent ſought. A man 


- — > "1 at a . 
: : . \ 7 7" 
” - 
* 
- EY 
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nl 


"34  Thraſcof the dowble Sel in 


| themoney received in, before due, after the + 


- A-man borrowed 666-pounds 13 ſhillings |: 
and 4 pence for 12 years,8:covenanted that fc 
he would repay at the 12 years end 1333; di 


pounce 2 ling and 8 pence.It is defired to 
w after what rate of Intereſt by the x00, 
he paid for his money borrowed. = | jos 
Set 1333 } on the firſt, the ſam of money 
to be paid, to 666* on the ſecond (the ſamJa 
lent) and then againſt 12 on the ſecond {the 
term of years it was lent) is 5, 95, whichis 5 
pounds 19 ſhillings:So much by the x00 doth 
e pay for the money lent. " 
A Sune of money being due ut a certain time t® T7 
come, to find what it is worth in preſent money 
to take in. | TR 


There is 402 pounds 2 ſhillings due at the 
endof 5 yearsto come,I would know what it 
is worth inready money, abating Intereſt for 


rate of 8 in the 100. 
Firſt, ſet 108 on the firſt,to roo onthe ſe- 


| . cond, and then againſt 402, x on the firſt, is | 


37,1 on the ſecond. Secondly, againſt 37, 1 
on the firſt, is 34,46 on the od. Thirdly, 
againſt 34.46 on the firſt, i831, 95 on the ſe- 
cond. Fourthly, againſt 31, 95 onthe firſt, is | 
29, 71 on the ſecond. Fifthly, againſt 29, 71 
on the firſt, is 373 on theſecond. So much Jr 
| namly 


|  ARITHMETIC.K- 
's namely, 373 pounds may be received in pre- 
tſcnt money forthe 402 pounds and. 2 ſhillings 
3 ues Jonny hence,as being thepreſent worth | 
5 Here take notice,that as the Principal and 
Jintereſt of money forborn for many years,in- 
ycreaſcth in a proportion direct 3So in this 
n ficaſe, where money is paid many years before 

e Idue, itdecreaſeth in the like proportion.” 


——_— 


CHAP. IL1.-. 


0 | | eRFs F 

$4 be whe of the double Scale of Numbers in Super- 

J p of fo as Board, Glaſs, Link 
the like. q Ft ; 


PROBLEM. I. 


Thelength and breadth of any 7 Inga long ſquare 
Soperſicies being given.to find the Content there- 


of. 
F the length and breadth be given in in- : 
KF ches, Then, | | 
*. As I to the breadth in Inches So is the 
hes 


length in Inches, To the Content in In- 
Example, Let a plain Superficies.as a Board 
or Plank be givento be meaſured, the breadth 
Un RE op is 


gs ThobefthednlbStes 
1s found 30 Inches,andits length 183,a0d th 


Content | 
- Set x on FAS wo $0506 the Goods dls 
then againſt 183 onthe firſt.is 5490,the Con 
. rent ſought in Inches. 


Tf the Superficies given, be a piece of land, 
$0 perches broad, and 183 long,the Conter 


EIT INOSS 
let a piece of Wainſcot be 2;5 foo 


in breadth.and 15,25 foot inlength,theCor 

tent will be found 38,12 foot. For, 
Set x on-thefirſt,to 2,15 on the ſecond,: 

og agent mary 5. on the firſt; is 30.10; Dot 


The breadth and length of any S, 
gives in one Pros prides aſe lo , 
tent ir another kind of meaſure. 


Et the length and breadth be given al * 
TE SE ; 
The Rule is thus : 


As 144 tothe breadth ininches, So is i the 
length in inches, To the Content in feet. 

ample. Let the breadth be 3o inches,and 

the length 183 inches,and the Content in fe 


this caſe, becauſe 144 inchemake af Dc 
& ſuperficial meafure, Set 144 on the f 


S 
PROBLEM IL. --- if 
t 
C 


h GEOMBTRY 37. by 


ET, 


"tho 3© the breadth on theſecond, and then a- 
wileanſti33, the length on that firft, is 38 foot, 
nifand a Fradtion of a foot, being a little more 
Ethan one tenth part ofa foot : So many foot 
are in that Board, or what: other platform it 
2 be, that is given to be fo meaſared. 
If the platform were a piece of land 3o-per- 
& ches broad, and 1g3 perches long, rheh the 
Analogjie is thus : As 260, (the perches mg- 
king an acre) to the ending So 
addr the length in perches, To the Content in 


"And therefore in this caſe of land meaſire, 

Set 160 on the firſt,to 30 the breadth on the 

ſeeond 5 and chem again; 183, the length on 
, that firſt, 1 1s 34,31 on the ſecond : So many a- 

eres Of land are contained in that ground. 
ap whos Content » to be caſt 
up, be a Triangle.a Trapezia,or of any other 
mm whatſoever, the Analogie in general 1 is 
this 3 

AS 144, Or-160, &c. is to'one of the pg 
bers gi given to be multiply ed together 5, $0is 
the ther ofthem, eo theComentin Fore a 
Acres, &c. 

There 1s a piece of Wainkex, that is 3, 5 
foot broad, pr be foot labs : How many 
i. foe camp | 

Seing that in a yardare contained 9 foot; 
Therefore, Set 9 on the firſt, to 3,5 on the 
ſecond » 


AGRI > EIS * ens . 


33 The uſe of the double Scale in 


ſecond ; and:then againſt 2x on the firſt, js 
8,16 onthe ſecond : So many yards is int hat 


PROBLEM ITL 


| The breadth of «Syperficies being given i as one þ 
of meaſure,and the length i another, to. 
1 - - the Content in the greater meaſure. 


"Er the breadth of a Superficies oryen þ 

y in inches.and the lengehin fect,and the 

[ Content in feet required : - 

Here the Analogie is : * KB: 

| As 12 to the breadth in inches ; 'S the 

length in feet, to the Content in feet : 

| ' So that if the breadth be go inches,and the 

length 15,25foot,the Contentent will be, 38, 

| T2 foot : For. 

| | Set x2 on the firſt.to z00nthe ſeeondzan 

then againſt 15,25-0n the firſt,is-38, 12 onthe 

ſecond,being the Contentſoughtfor: Or ele; Þf | 
Set 12 to 15,25.and then againſt 30 ore 

firſt, is 38, 12 on the ſecond. 

By this rule alſo : If the breadth ofa plot 

|| — of land be given inperchegandthelengthvin | 

| chains(beang meaſured by a'chainof 4 petchs 

= . long) | the rar in Acres is readily-had.-/. 

Example: Lita pi 1525 linea 
30perches.and mlength 15,25 : 
i! by a chain of 4 perches in length. - 
In this cute EIN. 


<X 


-4 
% s 
= 
" » Ss 


"GEOMETRY. 


3g | 
& As 4 15 to the breadth ines, So1s the | 
+} length in chains to the Content in Acres. 
Þ Therefore, ſet 4 to 30,and then againſt 15,25 
1} on that fiſt fide whereon the 4 1s, you ſhall 
} have 11,4 on the ſecond fide : : So much is the 
7} Content in Acres of that piece of land. | 
"HY Again.let a peiceof landl be 36 poles broad, 
and the length 23 chains and an half; tofind 
oY the Content... 
ec Sect 40n the firſt, to 360n theſecond.and 
then againſt 23,5 on that firſt,is 21,1 and bet- 
ter on the ſecond : the Content ſought. By 


PROBLEM. IV. 


: if 7he length and breath o a Super ficies bein rivet 
7 feet, to find th Content in Girl, - | 


"Ake this for a general Rule - Asgisto 
the breadth'in feet ; So.is the nat in 
feet, Tothe Content m yards. er Cath 

. | Example. Lit ihe doeadeliofs pancof Wain- 
(cot be 4 foot,and the length-12 foot,and the 
Content in yards be ſought for;. 

Here is no more to be done, bur. to: ſet'g ON 
the firſt,to 4 on the fecond ; and then | 
12 on the firſt, is5, 35 on the ſecond - The 
Content in yards of that pane, which isalmoſt 
5 yards,a an Ps and an half,or rather 5 yards 
and one third part of a yard. PRO- 


i The uſo of the DoubleScale in 


PROBLEM. V. 


The breadth of any Superficies being given in inf 
ches or x4 to find bow much in length wi 


make a fuperficial foot. 


The Rule is tins. | F* 
S the breadth ininches.to r443Sois I tall 
, thelength in inches, ta make a foot. 
. Let the breadth given be 30: 
 ches, and the length to make a foot at that 
breadth be required. 
Set 3o on the firſt,to 144 on theſecond, and} 
then againſt 1 onthe firſtzs 4,9 on the cond 
 ——— foot at 30oincheelf 
 Butifthe breadth be given in feet; Then, 
- As the breadthin feet tsto 1.Sois 1: tothet” 
length to make a foot : Therefore, ' F 
.- Yet 2,, 5 on the firſt, ta 1 on the ſecond, and} 
then againſt r on the firſt fide, is 4 qn-:the ſei 
cond, which 4 fignifieth four tenth parts of if; 
fact: So much in length makes a foot arthat}* 


GEO M 


bh Al 4 


5 EEE * Ag "2" 
_ wy ". 3 wet; 2 $44 = = + _ x4 
* 7 = Sn IIITY 
. - by . oY 
| | 41 
” * 
: % 
% - 
k _— w - 


"PR GB LEM VI. 


* The lenpth and breadth 4 plot of land bein 
|. eenieetany find the pekby ie drrer, 


Avinga chain of 4perches long,divided 
« W.JYH Uk: Eons 1hthe perch 3 


meal belcengthanLlea ofahs lndes 
Ybe me: chains. links: And then 


EIarerin 
is the length i in cr ro pom 


% y von T4] 2 
ah ton by pu breadth given be 7 chains : 
$0 links, and. the length 45 chains, 75-links, 
ad the content-in Acres ſought : + 
| ' Set 10 on the firſt,to 7,5 on theſecond.and 
hen againſt.45375 on the firlt.is 34,31 on;the 
cond whigh3s the Content in Acres a hs 
Þoiot Ap land. Or. ; 


'E Had cn gol Sona 


Acainll 4s the IRR 31 on the 6 
z gal the Content in Acres ſought for:which 


Fraction 3I above the 34 Acres, contains I 

Food 10 perches. So that the Content is 34 
Acres, I rood and 10pole. | 

. fthe plotof _ be ofa Triangle form,or 


any 


4 «The #feof the aouble Seale in 
apyocher figure whatſoever, the Analogie is 


gr' 10 is to one of the two numbers © 

* chainsthat are to be nultiplyed together: 
' Sois the other of thein, to the Comtenty 
eres. 

As Frhe half perperdienlar ofa Tri 
be >,75hminsand the Bale 4 75, the © | 

Wile AL ISSS THF Ou 8 

| For fer 10 on the fieſt;+o 2,775.0 the ſecond 
and then againſt 45, 75 00 thar firſts IL 
the conrent. 


Or elſe, having the whole Baſe,and wh 
perpendicular, fy thus: As 20 to the 
cular 7, * So Is the whole B { 
£5 30r z To 13,15: che content in Aeteaes'! 
Yet 26 0 the fiſt, to 7, 5o'on theſecon 
aMd then ugainſt45,75 on thefirſt;s 17,150 | 


the ſecond. 


Or 'the Baſe ofa Triangle be g6;83 $6;83 & af 


ard theperpendicdar 17,59 chains, the ct 
eefit will be fornd by either way of workity 


to be'2 er ata ctos:. 227 
Hes. 


& 
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: a EY Pt: n fo; Sl 1 WI , A 
J6a Th flo OE ch,the fit 
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I the ſe 


- Where 
the Frank pexch.r an eb het iss 

{| on the ſecond;Cthe perc and'then 
w | nk 24,3,the comme i {CW IVE oi the 
firſt,is 31,45 on the ſecond; and then againſt 
that 31,45 on that __ 28, 8 on the _ 
$} 2 


—_— "The wfe of his debid Sed fm 


Somnch is the content in acres by the 18 foot- 
pole,which was demanded--* - *: 
In like manner where, the Content gi 
5 acres, 2 roods, 20.pole, or $,62':'Set 18 on 
the firſt, to 16, 5 0n-the ſecond, and. then a- 
gainſt 5,62 on thefitft, is -.I5 diithie' ſecond. 
And laſtly, againftthat 5, 15:99 that firſh, is 
near ab 70n the ar Vas So. much isthe 
cofitent of that. doſe by the gt pale.” ; 


PROBLEM: VLIL 


The one ary piece o Lend being given, 
eo feof 6 of Le the other way will 


- 1 rake are Aeve of Lined. , 


Ex thefide of a cloſe be 20pole.and } it þ De 
ed : How much 1 in: "breadth 


on ng en nd.” 
þ CE fake a ae ee ns vie k 
Gr ihe fide tijeaftred bes, 
"to 166;and agaimt 1 on that firltis 4 
. fecond, rang breadth ſought for. ANA th he 
Tength be 32 pole; aond make an a 
cre will be SEV: 


3 BI Jt 


a GEOMETRY. . wo W.5 
" PROBLEM.1X +60þ 04 


© Aplot of land laid down, PILES: 
pi of iow fl bow much it EL. 
os other Scale, either greater or leffer. 


Wu x plor of lmd: being laid down, 

an viſt up oy a-Scale-of x0, in thefinch, 
does contain 28,5 acres 3 and itis required =. 
| know how many acres it will contain, ſhonld - 
|| it be caſt up by a Scale of 12 in the inch. .- 
MM Here becauſe 12, theScale to be uſed, is" 
lefſer than To, the Scale formerly uſed. : And 
ſo by conſequence, the content of the-given 
plot by the Scale of 12, will be more acres 
——_—_ Scale of 10 1 in the inch; 

herefore, .. . +. ... 

Set the. Scale uſed 10 on the firſt, to the 
Scale to be uſed 12 onthefecond.and then a- | 
gainſt the content known 28,5 on the firſt; is 
-Y 34,2 acres, or neer theregbouts on the ie- 
-j cond - So much is the conrent by the Scale 
FJ of 12 in the inch. | 
But if theplot had been laid Jos and 

caſt np by a Sale of 12, and the content rt- 

:ed by a Scale of 10 in the inch, whichis 

= GD Scale,and therefore the content is 
7 _ bet I2 On the firſt, to 10 .0n the ſecond, 

D 3 which 


oP a0 8 0.00 


46 the of TRENT Fete 5n 
which Fat againſtthecontent in acres 
lp _ —_— t5 on the _ way content 


chenap (545 0 het, rm 


PROBLEM W.r 


Th Diameter of 4 circle being given, to find 
the Cirenmference. . 


| ſtarids this: 
Vt=oe 142 to 


to the Cir- 
C Ce, 15 inches 
: arte Direaſtrenced Bee & on He fe, 
to 15 onthe ſRcond, and then right: 
3,142 on the firſts 47,13 on the ſecond :$ 
much is the Circumference of that rirdle-Or; | 
Yet 5 on the firſt;to 22 on the ſecond; and 
then atainſt CE Oe DEAN on theſe 
cond. as before. 


- GEOMETRY, -- 
-PROBLEM. X, 
Ko Circumforence of acircle being given zofon 


the Diameter. 


7 - SE » , TE "TT 
w we . = FISS © 
M 6. a 
” 
>. 
* 
o 
Fa 
= 


S 221sto 7:50 is the Getumſrrge to 
the Diameter. Or, 


3 a=” —_ 7 OG 


| Ser 22 onthe firſt2o 7 on the ſecond, and 
cond Drank 47-13 on the firſt;is 15 on-the fe> 
; 


much is the Diameter of that-circle. 
wy” 3,142 to > rand thenagainl 474131555, 
before. 


as 


' PROBLEM XIL ... Pe 


The Diameter of « circle being givenyo fiodthe 
fode-of « Square equal to it, . 


Diameter of a circle is 15 inches, 
| whats the ſide of the ſquare * cqqual in 
Content ? 

Set on the firſt, to 15 onthe ſecond;and 
then right againſt this number 8862'0n the 
firſt.is 13, 29 on the ſecond : So mach isthe 
fide of a ſquare, that i equal inContert to 
py : 

D 4 PRO- 


is The uſe of thedouble Scale in 


PROBLEM X IIL 
"The Gi, 


cumeference a circle being given,t0 fd 
the {nad of a pes equal in Content to that 


- # % wy 


Er the& Qticnfrence dFa-cindebe 47, 
EE, ran 


- $44 


"Set C on the firſt, to 47, 13 on the fecond, 
and then” always againſt this number 282 
_ enthefirſt, is 23,29 on the ſecond: So many Þþ. 
inches is the fide of a ſquare, that is equal in | 
Content to the'circle given. | 


PROBLEM. XIV; 


The Diameter 6 f a tHrele being given, to find the 
fie. of a ſquare, that wepde znſcribed within 


| ErtheDiamere ofa circle be i 5 inches 
it be required, what the fide py 


f——ooy will be, that ma bei 
within 1t ? FIG 


-Se&F-on'the firſt, to that 15 on the ſecond, 8 
then againſt this number 7071 on thefirſt, -is N-. 
. neergdboutzo,s ontheſecond:Therefpre 10,6 ? 
inehes;15the fide of a ſquare that may,be1n- | 
ny within a circle of 15 inches Dames 


0 
f 


GEOMETRY. ag 
warts Pk __ 
"Double the ſquare 'of theSemidiameter,the 
Root ſquare of thatProdutt is the fide of the 
[ED bur this is by the By. 


PROBLBM. XV. 
woze” of a circle being 3ver,to find 
fair ſus Ws E zrſcribed 


7h, 


” ihe Ciientiſerence given be 47213, & 
the fide 6Fa ſquare thar may be inſcribed 
wichin it,be required, 

Set x on the- fiſt, to the” Circamference 
47, 13 onthe Fond 5 and then againſt this 
al number225 x on the firſt,isneer abour 
70,6 on the ſecond:So many inches isthefide 
of that ſquare, that can be inſcribed within 
the circle given. RT 


h Yo I vu 


R 


PR OBLEM. XVI 


The Diameter or Circumference of acircle,either - 
\ "of theme being given, Ys the fide of an E- 
. quilater triangle, to be rt: within that 

: : crxcle. | 
24 Inſt having the Diameter given, which 
uppoſe 14 inches, and it be required ,to 


ind pan of theEquilaterTriangle that = | 
beinſcribed in that circle. 


— 


LOBOS 


| 4.. 
, = il 


L % 


Diameter. . mY TR 
- Or you may ſet x to the general number}. 
I,as before. 

wen, which let}: 

27 


general 

the ſecon 

ſought Wb 
Qr.Set 1 to that general number.272,6,and 


then againſt 44-is 12,1,and fo of any other. | <7 


PROBLEM. XVI. 


#Y 


Sct x on thefirſt, to 15 ontheſeoond, = 


—_ -——_ ob 
UBoair - Cy 223 on the firſt IE EE on 
"$tc ſecond - 4 74 is the Content of 


| nat circle 


of any FRY only: 
mt 13, and- the 


th Hg 76,74 onthe — a 


PROBLEM. XVII | 


Ne Diner with the faperficial Content of any 
trcle td groen, find the Contert of any other 
 evele that i peice the Diameter of the frſt. 


- Ec the Diameter of a circle given be7in- 
k aches the CANS: 3; 51 ed the 
demand be, to know t another cirdle is 
hat © > double 4 ee tothe former.  - 
Set 7 on the firſt,to 14 on the ſecond, and 
emgihen againſt the known Content 38,5 on the 
Wirſt,is 77 onthe ſecond 3 and then again, a- 
amt that 77 found on the firſt,is 154 on the 
ſe md: So much is on — of that other 
circle, 


$2 Deaf ibealab Says Þ | 
waa AO h. thats EY r=) i 
meter "SVEN tO 1AY, Or x4 
| inches Diameyer: * =E A OPRP9Y nts Bo 
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*The Content of # Circle: known, dt 
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[uit Epekin n | 
7 74h - required - a 
know what AV IYaret neter of that circle-i is, a 
alſo what be ner ed 1 "8 
* For theDiameter,Set rien the feſt tor,af Y 
on the ſecond, and then againſt the Conte k 
| known, 176,74 onthe firlt, is 225 on the ſa; 
cond 3 the fquareroot of this 225 is 15 : Stir 
many inches is the Diameter ofthat circle. g< 
| For the Circumferences, Set 1. on the irliFe 
to this general number 12,57, then yarn 
176,74 on the firſtis neer 2221, wherof tt 
quare root is 47, 13 : So many inches t 
Circumference of that cirde. *: -* | 
TheRoot ſquare oftheContent Fort It 
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all toifind what partsof a foot in 
EEE afoot of Tanben. As if the 
breadth ofapiece. of Timber br Danfap3O 
| Rapper roooofafootgthentofind | 
in length will make a footfalid;;: - |: 


Se 2, 220 oh the ſh 'X on the ſecond, 


and then againſt's on i Be i471 on the 
ſecond 3 11 yup rn hy 


firſt,is 222: $0 it 
divided imo 41: aoodo make foorehT 
at that breadth. 9 
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ches, and 45 parts of aninch; afd the lengrl 
183 inches,and the Content demanded. 

' Ser this general number 41,57 on hee firſi 
to the {ide of theſquaregrven 25, 45 on o_ 
ſecond. and then againſt the length in inch 
x83 on the firſt,is 112 on the ſeeond: Ahd's 
gainſt that 112 on the firſts 63,646 e, 
wo ſecond : O— To and 9 
piece of Timber propoſe is 8 t = 
parts of a foot into 100 divided: 
-Bat if the breadth bee hf in- feet bp arts 
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parts. 
Setx on the was on So flenel þ 2 


ont the firſt,is 32,35 onthe ſecond: And laftly 

againſt that 32,35 on the firft;is 68,62 vii the 

_ much 1 is _ COnmes feet of that 
oli "T 

, Ifan unequal Garg Glide ta ben neal 


| Quared,& ther cc 
e & this ted 


the Produtt is theContent PF the Baſe, where- 
to thar mn 
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PROBELEE MTV. 
i The a ſauared ſolid given in inches, the 
4s find the Content ine feet. 
Et the fide ofa perfe& ſquare ſalid be 25 

D inches,& 45 parts of ah inch,ſuch as the 
"= whole inch is divided into x00; & the length - 
m_ 15 foot.and 25 parts of a ſoot, Such asthe 
E whole foot is divided into 1oo.,and the Con- | 
"'Þ tent in feet required. 
7 Set always T2 on the firſt,to the breadthin 
Finches 25.45 ann ol nl thataget 

= 15,25 the length infeet; is 32, 35 on the ſ& 
cond : This 32, 35 found on the firſt; and 
© right againſt it on the ſecond is 68; 62/:-80 
HY many foot of Timber,and parts of a foot, arc 

T in that log. 
. If an equal fquaze-ſolid be to:bemeaſinet, 
& reduce the Baſe of that unequal ſquare folid 
Y into a perfe&t ſquare,& then ſnd the Content 
as here is taught. 


PROBLEM. YV. 


The length, breadth and depth of a fqnare fold 
being giver Ine znches.to find.theContent in feet. 


Y the breadth & depth, get theContent 
of FEY let the hh of a piece of 
E Timber 
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Timber be 1 33 tos brea dth 20 inches, | 
and the : whe, 13 inches.and the Contcnt in 
feet defired-Here 20 and13 multiplied toge- 
ther,make 260 for the Content of the Baſe. | 

Now, Set 1728 on the firſt, to 260, the 
Content of the Baſe on the ſecond ; and then 
againſt 138, thelength on the firſt, is: 27, Y 
neer on the ſecond : Wherefore you may 
conchude.that inthe pieceof Timber propoſed 
is contained 27 foot and an half,with a little 
more,which is inconfideritc 

Or elſe you may work it thus : | 

' Set12 on the firſt; to 13 the depth on the 
ſecond,and then againſt2othe breadth on the 
firſt, is a fourth number,v:z.21;70 on the ſe- 
cond; This done Set 144 on the firſt, to this 
Fourth number new found 21; 70 on the ſe- 
cond;and then againſt 183,the lerigth of the! 
piece onthe firſt, 15-27, 5 on the ſecond : So 
that theContent of that piece of T unber,is2 7 
foot and an half, as before. 

Or you might have ſet12 on the fir{t,to 20 
on the ſecond,and then againſt 13on the firſt, 
you ſhonld have had2 1,70 on the ſecond,for 
the fourth number.as afore, to which ſet. 144 
on the firſt, and then againſt 193, 27 foot 
and an half 
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PROBLEM. VL 


The Baſe of any ſquare ſolid being given in In- 
C hes ,and the length mm feet,to find the Content 
© In feet. " 
go the Baſe of a piece of Timber contain | 
260mnches and the length 15 foot ind a i 
— Sn content thereof mn feet deſi- F | 
Set 144 on the firſt, to the Content of the 
. YBaſe 260c0n the ſecond;& then againſtr5,25 | 
2 yon the firſt,is 27, 5 on the fecond.So then 27 ' [ 
* Foot and an half is the Content defired. { 
- | If both the length and content of the Baſe —j 
$ Ybe given in feetzthen Seti on the firft,to the 3 
- YContenr of the Baſe in feer on the ſecond,and = * .| 
2 Fthen againſt the length in feer on the firſt I 
) Yis the Content in feet on the ſecond:As if the 
' Nlength of a piece of Timber bers foot and a 
quarter, and the Content of the Bafe 4 foot 
 Yand an half. | 
» E Set 1 onthe tirſt,to 4. & an half on the ſe- 
" cond. and then again{ti5and a quarter on the 
\ Btirſt.is 62; 68 on the ſecond ; that is 68 foot 
 B& an half, and almoſt half a quarter : So 
much is the Content of that piece. 
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PROBLEM VIE 


The Diameter of a Cylender given in inches or 
feet,to find the length of a foot, according to 


that Diameter. 


Ptthe Diameter of a Cylender,or round 

piece of Timber or Stone be 15 inches,8& 
It be demanded, How much inlength makesa 
foot folid ? 

Set the Diameter 15 onthe firſt, to-this ge- 
neral number46,90 on the ſecond, and then 
againſt x on the firſt, is 3, 13 onthe ſecond 3 
and then againſt that3,13found onthefrit.is 
9,78 on the ſecond:So much in length makes 
a foot of Timber,that is 9 inches,and78 parts 
of 100, ofan inch. © +: 20 

Rur if the Diameter be taken in feet, and if « 
parts of feet, then ſet the Diameter 1, 25 on 1 
the firſt, to this general number 1128 on thei] | 
ſecond, and then againſt 1 on the firſtgs. 9027 
onthe ſecond.and againſt this 9027 found on 
the firſt, you have 8,15 onthe ſecond; thats.8 
parts ofa foot, ſuch as the whole foot is div 
ded into 1o parts,and 15 parts of 1000of one 
tenth over : Somuch in length makes afoot. 


PRO- 


PROBLEM VEIL 


The Heer eta faC nlinder givenin inches 
or tenth parts of » find the he length. to 
make aſolid foot 


15 the circumference ofa round log be4y 
inches, and 13 hundred parts of aninch, 
and the length to x: a foot,defired. 

Set the circumference 47,13 on the firſt,ts 
147,36 on the ſecond, and then agaraſt.x bn 
the firſtis31,2 on theſecond;and againſt that 
31; 2 on thefirſt.is 9, 78 0n the ſecond : So 
oy inches and parts in length make a foot 

But if _ the circumference be given in feet 
and parts of feet, as let the fore- mentioned 
Cylinder be meafared by feet, aud parts of 
feet, and be found to contain 3 foot and 93 
parts ofa foot. Then, 

Set the circumference 3,93 on the firſt, to 
this number 5.850 on the ſecond, and thena- 


L ON on the ſecond;and 
| pies Gar DRY pe thefirſt,is neer8, 75 


onthe ſecond : Somuchis the length in foot 
meaſure to make a foot. 
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PROBLEM. IX. 
The Diameter end length of a Cylinder given in 
inches or feet, to find the Content in inches, or 
tenth parts of feet. 


Etthe Diameter of a Cylinder be 15 N- 
ches, and the length 105 inches, and the 
Content inches ſought for, 

Set this number 1128 onthe firſt, to 15 on 
the ſecond, the Diameter known 3 5 and then 
againſt thelength 105 on the firſt, is 1396 on | 
the ſecondzand again, againſt this 1395 onthe 
firſt, 1s 185 53,5 on the ſecond : The whole 
Content in inches,which divided by 1728,gi- 
veth 1c foot, and almoſt three quarters. 

'Butif the Diameter and length be taken by 
fodkatiicaſiire. as let theDiameter be 1,25 foot 
and thelengrth 8;75 foot. Then, 

Set the number 1128 on the firſt, to 1, 25 
C the Diameter in foot meaſure) on the ſe- 
condzand then againſt 8,75,thelengrh on the 
firſt; is 9,69 on the ſecond. And laſtly.againſt 
9, 69 bn the firſt, is 10, 737 foot, or 10 foot, 
and almoſtthree quarters:the Cantent ſought 
for, as before. 
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GEOMETRY. 
PROBLEM. -X: 


The Diameter and length of a Cylinder given it 
inches, to find the Content s ins feet. 


Et the Diameter of a circle be 15 inches 
and the length 105 inches,and the Con- 
tent 1n feet defired. 

Set this number 4690 on the firſt;to'15 the 
Diameter on the ſecond,and then againſt 105, 
the length on thefirſt,is 33,58 on the ſecond; 
and again, againſt this 33,58 on the firſt, is 
10,737 on the ſecond : Sothen 10 foot; and 
OE three quarters,iscontained in that _ 

cr 


PROBLEM. X I. 


| The Diameter of ns given inches lee 


length i in feet, to find the content in feet. 


Et a Cylinder be given to be meaſured, 
whoſe Diameter 1s 15 inches, -and the 
_— and 75 parts of 100 of a foot, 
let it be required by theſe meaſures only 
to give the Content in feet, - 

Set this general number 1354 0n thefirſt;to 
I5 the Diameter on the ſecond 3 and then a- 
gainſt 8,75 thelengthin feet on the firſt, is 959 
on the Ftp And laſtly,againſt this 969 an 
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the firſt, is 10, 74 on the ſecond : So mach 
doth that Cylinder contain zz. 10 foot an 
almoſt three quarters. 4217 


PR OBLEM. XII. 


The cir exce and length of a Cylinder grvem, 
71 rake ng find the Chg 72n inches. 
= a Cylinder be given to be tmeafured, 
;whoſe length is Tos inches,Se its ctrcum- 
ference 47,13 inches; letit be required only 
y theſe meaſures, to'grve the Content in n+ 
ches, which to do: | 
Set this generalnumber 3545 on the fir{t,to 
47, 13 on the ſecond (that is the circumfe- 
rence) and then againſt 105,the length on the 
firſt, is 1396 on the ſecond. Now again, a- 
gainſt this 1396 on thefirſt,is 18555 : So ma- 
ny inches are contained in that Cylinder. 


PROBLEM. XIII 


The Circumference and length of a Cylinder giver 


in inches, to find the content in feet. 


Et the fore-mentioned Cyhnder be pro- 

poſed, whoſe length is 105 inches, and 

the circumference 47,123 inches, and the con- 

we _ feet required by this meafiire only. in 
e. 


Set 
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GEOMETRY &; 


Set this generalnumber 1 736 0n x My 
to.47,13 on'thefecond.,and then againſt 
the length in inches, is 35, 58 on the found? 
and againſt this 3358 on the firſt, is10,71 on 
the ſecond, which is 10 feet and 74 parts of 
100 of a foot. 
But ifthe circumference andlength be given 
in foot meaſure, as if the circumference be 
3, 927 foot, and thelength 8,75 foot, and the 
Content in feet required. Then, 
Set this general number 3545 on the firſt, 
to 2,927 the preg yan: on ar ſecond,and 
then againlt8,75 the length on the firſt,isg 69 
on the ſecond; and again,againſt that 56500 
the firſt, is 10,74: on the ſecond : So much is 
the Content in feet required. | 


PROBLEM. XIV. 


The od aps of « Cylinder taken in inches, 


gth 77 fer, to _ the Content in 
T'N A Cylinder afore capes, by wing he 
circumference m inches 47,13, an 
length in feet 8,75.I thereby to find the O's 
tent in feet, do work thus : 
Set this general number 4254 on the firſt,to 
the circumference in inches 47, 13 on the ſe- 
cond, and then againſt 8,75 the length —_ 


66 Theſe of the double Seule in 
onthe firſt, is. 969 on the ſecond ; and laftly, 


againſt this 969. on the firft, is 10,74 on the. 
ſecond - So much is the content in feet. 


PROBLEM. XV. 


The Drameters of any veſſel at the head, and at 
the INES with the leneth in inches had,to find 
the cont cher fr in inches, and ther in 45 

. gps, either of Wine or Beer. *« 


- Et the length ofa veſlel be 40 inches;the 
Diameter at the head 18 inches, and the I a; 
Diameterat the bung 32 inches, and the con- | 2 
tent of the veſſel in inches and gallons is 
ſought for. Which to find, 
- You muſt firſt get two third parts of the 
Content of a circle nfm tothe Diame- 
ter at the bung;and onethird partof theCon- 
tentofa circle anſwerable to - & Diameter at 
the head, & addthemtwo numbers together, 
and their total multiply by the length of the 
veſſel,and theProdud&is Cam, in inches. 
Now toget the two third parts of the cir- 
cle at the bung ; Set x 0N the firſt, to this ge- 
neral number 5236 on the ſecond, and then 
againſt 10 24, the ſquareof 32,the Diameter 
atthe-bung is 5356, 7 which 1s two third 
parts of the content of! that circle at the bung. 
_ For the one third part of the circle at the 
| head, 


head 3 Set I on the firſt, to this general num- 
ber 2618 onthe ſecond.and then againſt 324, 
F the ſquare of 18 the'diameter at the head, on 
the firlt.is 84;823:onthe ſecond, which is one 
ad; part of the content of the circle at the 
head; J v >= 4 >, Ys < LYCOS, | | 
.* Theſe two numbers 536, 166 and 84, 823 
added eyecher og 609,980.This 620,989 
multiply by 30, and it giveth 24839, 56 : So 
many, inches are contained in it. : 

And now to know how many Wine-gallons 
are in this veſſel,divide the content in inches 
24839,56 by 231, which is the number of in- 
ches contained ina Wine gallon.and the quo- 
nent 1s 107,53:S0 many Wine-pallons are in 
that veſſel. | 

To know how many Ale or Beer-gallons 


are init, divide 24839,56 the content in in- 


ches,by 272,25,which is the number of inches 
in a Beer-gallon, the quotient is the content 
of the veſlel in Beer-gallons. How to nultiply 
and divide is ſhewed before, and therefore [ 


need not ſhe it here again. 
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The Ne of the double ſcales of 
umbers inSpbercial Bodies, ||. 
hed as Globes, Bullets, &c. 


| PROBLEM. & 
Who Dhcntnofing Sletitnplatng ions; 
— UTE earonnſerence.. 


et the Diameter of a.Bullet be 5 
F ches, and the circumference Con 
OT. VY 
Set 7 on the firſt, to-22.0n the ſecond,and I i 
then againſt 9 on the firſt, 1-28-28 on the {e- If 6 
cond: So many inchesis the circ e of 
a bullet of g inches diameter.  - 


PROBLEM. II. 


The \mmirene's jeal Bod 
y obey þ lene 


Et thecircumference of a Bullet be 28,28 
, Inches, and the diameter fought for. 
- Sex 22 on the firſt, to 7 on the ſecond,and 
then againſt 28,28 on the firſt, is 9 on the = 
Bo 


GEOMETRY. 


cond, that is, 9 inchesinthe diamcrnr of that 
Bullet, whoſe circumference ig'28 __ 
28 hundred parts of an inch. - 


PROBLEMHIL | 


The Diameter and apy 7 on 
Body being mm to find the per fict cial ng 
| Text. 


Et the diameter of a Globe be 9 inches' 
and the circumference 28,28 inches and 


it 15 demanded, How many ſquere inches,the 
Superficies of that Globe doth contain? Then, 
Set 1 on the firſt, to 9 the diameter'on the 


ſecond, and then agamſt 28,28 on the firſt, is 


very near 254,5 ontheſecond : Sothen 254,5 


inches and an half,are contained. inthe Super- = 


ficies of that Globe. 

Or elſe by knowing only the diameter, 
work thus ; Set 1 on the firſt, to this number 
23,1416 on the ſecond 3 an then againſt 8r, 
the ſquare ofthe diameter onthe firſts 254,5 
'on the ſecond, - as before; here you ſee-are 
"two ways of working, and both” Agreing : : 
So that one FIR the other. 
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PROBLEM IV. 51/4 


The Axis or Dianteter of a 4 Globe being known, to: 


find the ſolid; Content. - 


Fthe diameter of a Globe be 9 inches, what. 
1s the ſolid contentin ſquare cubick inches? 
For reſolving this and the like queſtions, 
the Rule is this; As the diameter is to the 
Cube of it ſIf, So is 11 to the ſohd Content, 
The Cube of 9 the Diameter known i IS 729, 
which 'Cube, if you know 1 It, not, 15 thus 
found. | 

Set x onthe: firſt, to 9 onthe ſecond, and 
thenagainſtg onthefir frlkis 31.the ſquare of 9, 
onthe ſecond : and laſtly, againſt this 81 on. 


- the firſt, is-729 on the ſecond, which is the 


Cube of 9, the Cube being had. | 
Set g on the fir{t,to 729 on the ſecond,and F{*h 
then againſt 11 on the firſt, is 891 onthe ſe- Þ - 
cond :Therefore 891 cubick inches are con- | 
tainedin the ſolid: body of that Globe. Or, | 
_ Set9g onthe firſt, to g on the ſecond, and Y: 
then-againſt11 on the firſt.is 99 on theſecond, Þ 
and next againſt this 99 on the firſt,is 8 91 on ou 
the ſecond, as before, | 
If the Diameter be 21 inches, -then ſet 21 Þor 
on the firſt, to 9261, its Cube on the ſecond; Fei 
and then againſt 11 on thefirſt,is 485 10n the 
ſecond : 


ſecond:So many cubick inches are in a Globe 
of 11 inches diameter. Or, '- 
Set I to 21,and then againſt 11 is 235,and 
againſt that 2395 1s 4851, as before. Ek 
PROBLEM V. 


® 


The diameter of a Bullet 'be given, with the 


weight ; to find the weight of another Bullet of 
the ſame metal, but of another Diameter, ei- 
ther greater or leſſer. <7 


Et there be propounded an Tron Bullet of 
6 inches diameter,weighing 3o pound, 
and let the queſtion be put, What anotherBul- 
_ Wet of the ſame metal will weigh, that is of 7 
\ Winches diameter ? "80 = 
Set 6. on the firſt, to 7 on the ſecond, and 


Then againſt 30,the weight onthe firlt,is 35 on 


e ſecond; Secondly, againſt 35 onthefarſt, 
6 40,3 on the ſecond ; Thirdly,againſt 40,8 
Kon the firſt, is 4.7, 7 on the ſecond : So th 

xe concluſion is,that 47 ponnds,and 7 tenth 


1 arts of a Saumey is the weight of that other 
| Wullet of 7 inches diameter which, was 
n. uw zht for. 


a Bullet of 6 inches diameter,weigh 32 
Þonnds, what will a Bullet of the ſame metal 
reigh, that is of 3 inches diameter ? | 

n then 


PTE IE ROI "3 "R 
- * 
, 
*% 
3 LN 
4 > 
% - 
CY 
ww 


- 
< 3. 
0 I OR Tc Eo ” een OO ogy ah... = _ 
wang Aron OOO » mag, 7 _ 


# i 
OO RA Or Io OS III EG a OO TEN Ty OO 
=. COUT IE 7 69D 1 og roperry - , 
_ - on > a __— 


Set 6 on the firſt, to 3 on the ſecond, and 


TO ee ee dead a 
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| 72 The aſe of the dewble Scale in  Y 
then againft 32,the weight on the firſt,is 160n 
the ſecond;Secondhy.,againft x6 onthe firſt,is 
8 on the ſecond; and laftly, againſt 3 on the 
firſt, 1s 4 on the ſecond: So then 4 pounds 
the weight ofthat Bullet of 3 inches diameter. 


PROBLEM. VL 


Fleving the fide of a cubick body of Silver with 
the worth thereof, to find the worth of another 
cubick body of ſilver, whoſe ſidle is greater, or 

. leſſer than that of the body given. 


FaCube body of filver beingginches ſquare 
Þ& be worth 12 pounds, What will another 
abe body ofthe ſame metal be worth thaty 
5 inches ſquare 2? : 
Set 4(the fide of the body whoſe worth if 
known)on the firft,to5 the fide of that body 
whoſe worth is ſought) on the ſecond 3 and 
then agamft 22,the worthknown on the ft 
rs 15 on the ſecond; next againſt 15 on the 
firſt;is 19,57 on the ſecond;$; thirdly,againf 
x3,57 on thefrrſt,is 23,4 on the ſecond, whact 
23 pounds and four tenths of a pound, tha! 
is 8 ſhillings : Sothenthe worth of that cu 
bick body of filver of 5 inches {(guare. is 2 
- pounds and 8 ſhillings. | | 
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Hering the weight of « Bulle us kinaTaf ne- 
\ bak, Tra. mo Seheafe Be tes of rote 
kin of mecal being equal itn eg in ; 


PRrherimoe og reſolve Rab 55 
will thew theproportions between ſine 
cral metalsuſed fat this purpoſe;as afBrab;; 
fron, Lead and Stone, according to the beſt 
ap] oved Authorsas followeth. 3:8 1 
he proportion between Lead ahdiIediiis 
as 2. £t03,S9 that theLea let of 3pourids 
[er own mdigmeter with'an _ 
et.of; of pounds weight. : | | 
| © proportion -betyycen Iron-atd Stor i is 
- FO 3 mT 8: - Therefore a Stone of 3:;pounds 
TE weight, 4s equal in bigneſs to a piece of fron 
of 8 pounds weight, and a Stone body: of. 26 
T pounds weight, 1s equal in} magnitude) to an 
0 fot 8 pounds weight, of the:fame 


, 
_ 
* 


PE proportion between Lead andStotie i 1s 
a5 4 to 1:Sothat a Bullet ofEead of 4 pounds 
weight, and a Stone Bullet of one pound 
weight,argequal in diameter ; and aLeaden 


Bullet of 40 pounds weight, and a Stone Bul- 
let of xo pounds weight, ar6 equal mn —_ 
ON icxor magnitude. 


F The 


BY"1 74 | The uſe of the double Scale in. 


© The proportion between Iron and Braſs, is 
as I6 to \18;and the proportion between Lead 


and Braſs, is as 24 to 19. 
Remember that ſome Stone i is heavierthan 


Having the we! 
rng + Buller of Marble & of 
fame bigneſs. 

If a Bullet of Lead weigh r06 pounds what 
wilb#Bultet of Marble weigh? ':©: 

\ Bythe former Rule it is found, that a Bullet 
of Lead to thelikeBnllet of Marble: beareth 
ſuch proportion as 4 doth to 1. "Therefore, © 

Ser} or the firſt, to'X'on the ſecond, and. 

then againſt 106 on the'firſt,is 26,5 Githe (= 
cond : So mach isthe weight ofa Stone Bul- 
ler, that is equal in bigneſsto that Leaden one 7 
of 106 pounds weight: | | 

[On the contrary, having the' weight of a Nd, 
Stone Bullet, to find the weight of a Leaden B- 
Buller, of the ſame magnitude. 7" I 

'Set-1.on thefirft, to 4 on the ſecond; and 
then againſt 26, 5, the weight of the Stone 
Bullet on the firft; is 106 on the ſecond, the? 
welgae of the Iron Bullet. : 

. *Ehere 1s a, Bullet- of Iron eigherh 72 
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poarids, 'What will 2 Buller of Lead "we weigh 
tay: wp ht, 

-Set2 on the firſt, to #0 the one: and 
ther-againſt 72,the weight known on the firſt; 
15108, the 'weight ſought for onthe ſecond 
But if the weight ofthe Leaden Buller b&p72? _ 

Fren-108,” then to get En 
Buller, Set 2 ro on; tO 2 qnthe ſroe 
Yand'then 


Þ 4 4 ” 
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Uvdler. What i ſand _ wb bet 
I Te dos Ot ; 
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"CHAP. Yi i. 
T! eſe of the dowble Scales in the Meaſoration: 
uf. on WH TEIns. 6 as via Ordnance. 
oo PROSLEN TE: actin. 


de Diameter and weight of anyone Glinder, or 

|| Piece of, 5 Ordnance being known, to find. 

"rhe * werg of 77 other Piece ofthe ſame me- 
rt 


2 
? \ Lol rad its ertber greater or. leſſer, 5 Dia- 
" wreter being onely known. | 
| [| F a Braſs Saker, whoſe Diameter is 11; 5 
L& inches, do weigh 1900-poiinds, what will 
|| another Piece weigh, whoſe Diameter 1s 
-* 8,75 inches? -For anſwer : 
Set 11,5 on the _—_"j 875 on the ſecond, 
an 


6) The vſeof the double Scilr in 3 
onthe firſt; is/ 
Sn 59h "Econ ay MBE Treo 
the firſt, is 1x0 0n.the feeang 3, Thirdly, a» 
the 1109. anthe firſt, is 837 on the ſec 
SY I Es 
P T RAGS 


5 inches Diameter. 
EY 
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d&DO on the q 
i2- 3600 cuthe roms And laſtly,” againſt 
36c © on the firſt; is. 5340p oftthe ſecond. I 
weight ſought for of that other _ of 6 in» 
ns Diametee. ons ren: 


CHEE _ PROB va FE” 1k 
great C TIARCE,l fore 3 to fin. oh ? | 
other” Piece yy Ge, WW ROFDer 3H 
| hem pang the ſame ſhape. © 
: Piece of Ordnancebeing of another {oj g 


of metal;therewll berequireda double 
Subwo-Gnd ourits weight 5 As feuthieve be 
Braſs Piece of Ordnue yea: of E115 foe 
cheſt 


_. 


"@ FBOMBTHT | 
et the queſtiohbe;%to DAthe weld 
*'Fon- Piece: of Otccanc>-0 hs ſims fit 
8,75) inches Diameter. '- 312 K-08 10 

: Inthis'and Ut likes, yOu maſt inthe 
ft place; 'by ithe former Problem; find the 
weight of tharPiece of 8,7% indhes Diattiefs; 
as if it werea Braſfs'Piece; afid having found 
| that the weight of ie, had it been! Braſs, would 
F have been” 837 pounds” You rhuftaext ſeek | 
| the proportional hambers/'of the two riictals; 
which -by" the [eventh' Problem of thelaſt 
Chapter, youfound was 16and 18: Siich is 
the- proportion berweenBrafband Iron; Braſs 
Þ being the heavier metal;Therefore, © 
hp 18 on the firſt;to 16 od the ſecondamd 
againſt 837 on the the weight the 
'© Piece would have been of; hat it been Braſs) 
I 3 744 onthe ſecond,the weight of that Piece 
. x veangg Iron: j ; 


. PRO BLEM.AL - 
; To find the faperficial Content of the concave Su> 


percies of arty :Piece of Ordnance, and alſo the 

ſolid Content of the cavity thereof. 
[On be*12 inches, and the length of it 12 

-| foot, or x44 inches, & thequeſtion put, What 


5 Þ th e ſuperficial Content ofthe concave fact, 
F'Y and 


Uppoſe the Circumferenice of the Coica- 


7 oy hr aftofile Deals bake; in 
and what the- falid Content of the concave 
Bore. Far the-concave 


-Ser 1 on the firſt,.to- ho Geranfirend 


of the Concavity on the ſecond, -and theria« 
144, thelength in inches 6n the firſt, is 
' 3168 on the ſecond: So many ſquare inches 
are in the Superficics of the concave faceof 
the ſame Piece; which in feet makes 12. 
SEE For theſolid Content: - ?; D 
Furſt get the Semidiameter, which in this 
example is 3,5 inches 3 and alſo theSemncir= 
which hereis 11:T hee being had, 
Set onthe firſt, to 3, 5 thgSemidameter 
on the ſecond,and then againſt 11, the Semi= 
| circumference on the firſt 1 15; 38, 5 onthe ſe- 
cond : $o many ſquare inches are contained 


in the Baſe or Plam-of the Concavity ofthe” 


mouth. This;Baſe had : | 
.  Set-x on the firſt, to 38,5 the Content of 
the Baſe on the ſecond:and then againſt 144 
the length in inches, is 5544 on the Grands 
So many cubick - mches are inthe ſolid Con- 
tent of the Concavity of that Cylinder,which- 
15 3 foot and-360 Kh of 1728 of a foot. * 
PROBLEM IV. 
To know how much of every kind of metal is con- 
tained in any Braſs Piece of Ordnance. 

Tisfaid to bean uſtral thing withGun-foun- 

A that forevery Loo pounds of Copper: | 
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tout m 10 poundsof Latten, & 8 pounds of 
pure Tin. Now. ſuppoſing this nuxture to be 
true,let it be demanded, How much of every 
ſort of theſe metalsisina Gunof 5600 pounds 
- For anſwer to this and the like queſtions ; 
Firſt, joyn all the ſeveral mixtures together 
that is, TOO, IO, & 8.and this muſtbe the firſt 
number in the Ruleof rtionzthe weight 
of the Piece the ſecond number,which'hereis 
56003 and the third number is each ſeveral 
ſort of metal in the mixture, which here be 
IOO,10. & 8, wherefore by our double lines, 


this Quere is very cafily refolved. For, 


Set 118, the total of the common mixture 
on thefirſt, to 5600, the weight of the Piece 


.on the ſecond, and then againſt 100-on the 


frſt.is 4.745,7 on the 4 non <0 100n the 
firſt, is 474, 6 onthe ſEcond, being one place 
than the former. becauſe 10 15 one =_ z 
leſs than 10030 much Latten is in that. 
and againſt 8 on the firſt,is 379, 7 on the ef! 
cond,ſomuch Tin is in the Gun. 
Now. if all theſe” three ſums thus 4745.7 
found be added together,they make 474, 6 


the juſt weight of thePiece propoun- 379, 7 


"4 here it doth appear, and pro- 5600,0 
veth the work truly wrought. 


FF, as 


| he ſbi Undo Beal 
PROBLEM. V.- 


B hnawing what naxtity ems will eds 
_ Piece of | ar fend how 
ſame powder will load any other Pie of Ord 


- #4nce, greater or leſſer. 


F a Saker of 3, 75 inches Diameter in'he 
Bore, require four 

its load, What will a 
ches Diameter in the Bore require? 

Set 3,75: on the firſt, to:6,5 on the ſecond; 
and then a 4, the weight known on the 
firſt, is 6793 on the ſecond, and thena 
that 6,93/ onthe firſts 12 on the ſecondzand 
laſtly, againſt that 12 on the firſt, is 20, & on 
the ſecond; very neer ; that is, 20 pounds of 
powder, - and 8 tenth of a"poand : 'So' 
much doth'the Demi Fe. 


= 
> 
. © 


Demi- n ought to be as well fortified as 
the Saker is, that is, it ſhonld bear the ſame 
proportion to the Sakerin weight and thick- 
neſ$ ' ofmetal, that the bore thereof beareth 
to the bore of the Saker, as in this example'; 
|! The bore of the Sakeris 3 inches and 3 quar- 
mi ters, the Cube whereof i is 52, 73, and its 
wi weight i is 1600 pounds; The broe of the Demi- 
Canon. 1s 6 inches i an half, the Cube 
whereof 


of powder for | 
i-Canon of 6,5 it 


NON FEQUIFG. - 
But —_ it whos underſtood that the 


a aa te. ts. 


' oo wt Wind A, 4. as Aa wt wa 
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"The weight {hf fuck a Deti-Canon'is thn 
foltfid-s Ser $2. o7theOube Ws, 55: 725 on the 
_ 2 741050 IE ge onthe ſecond, 


er 1600 
Ds DS '8 TE Ot On the ſecond : The 
wetphe that the i-Catinon 6ught to be 
off that is proportional in werght to the  Sg+ 
ke:4nd able to carry a load of powder pre 
| portional to the Saker. - Or you may wo It 
| FN this without the Cibes. bh 
-*iSet '3, 75 on thefirſt,to 6. 5 ontheſeond; 
1d-then.ftrft a aint ha bet toro 
onthe ſecond; condly. againſtthis 2766 on 
» | thefirtt is 4800. on the ſecond ; and thirdly, 
; | agairift hatz4 06H 58351 onthe fecond,asbe- 
* | fore : So the one proveththe other. 
But if the Demi-Canon be found to want 
. | of its proportional weight with theSaker.as if 
Wit weigh but 6000 pounds.,then to find its due 
- | load in powder, anfwerable to its ſtrength & 
5 | weight of metal; Multiply the weight thereof 
6000,by20,8the charge already calculated,& 
divide t the Produ& by 8351, the weight it 
| ought 
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| ought to have.had; and thequotienzis.x4;% 

Therefore tx omnls, and 8 tenth parts ofa 
ent charge for ſuch a Gun. 

By our our lines, Set 1 on the fitſt, to 26,8 on 
the ſecond,and then againſt6000,is124800, 
the Product. Now ſet 8351 the Diviſor on 
the firſt, to r onthe ſecond, and: then 
1248000 on the firſt, is 14, 20198 ond 
the quotient ſought. 

- But ſuppoſe there be another ſort of pi 
brought to be uſed, that is ſtronger 1 ho 
former, by ſuch proportion as 5 is to 2. How 
much of this ſort will ſerve. to that 
Gun,which 14,8pounds of the other 
ſort. Foranſwerof this Quere. 

Set 5 on the firſt, mace tons? and 
then againſt 14,8 on the firſt,is 5,9 and a lit- 
tle above : Therefore 5 pounds of powder, 
| io aL rmget of = PORTO DEW Age 

of powder, will *:_ e Gun, AS 
| mach f carry forth the —_ 
14 _ and 3 centhsof the ne. . .; 
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me 0 
ne RY 
Ordnance wil ay 8,» Wet a at her ifs 


; don.fer level-range being keown. 


d * Saker at poift-blank conveyes herBuller 
7” 200 paces, and at her beſt Randon goo 

paces. Now how far will a Canon carry her 
Fuller at her beſt 'Randon, that carrieth it” at 
point-blank 360 paces. 

Set 200 on the firſt, to 906 on the ſecond; 
and then againſt 360, the other Pieces point- 
blank'onthe firſt, s 16200n the ſecond: The 
number of pacesit will carry atpoint-blank. 

"If the beſt Randon and point-blank of the 
onc Piece be given, with the beſt Randon of 
w other Piece,to find the point-blank there- 
0 

| Set 900, the beſt Randon on the firſt,to 200 
its point-blank on the ſecond, & then againſt 
I620, the other Pieces beſt Rindono the 


firſt, is 360, its point-blank | on the ſecond... 
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| you take 960, from 1449, the LA ; 
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PROBE E MO Ver 


"Set Meas beſt DIS on.t (atift to.3 
the _ Randon on the Fo00d and. bs 
a 1440, the paces of her rri at Ze 
beſtRandons on thefirſt,is d&6 . qraeath of 
her carriage at 30 degrees of. Randor oo 


Somuch dothſhe ſhoor ſhorto 
don. he ALE 
" faGun carry 2 Bullet -700 yards at. 
beſt Randon, which as aforefaid is at 45 bes 
grees,and the mark to Thogy at-be.diſtant but 
500 yards; To what degree. mult the” Grin be: 
mounted to a makeag A IA ; 
Set 500 on the iſto 79 on. the ſecond, 
and then againſt 45 on the firft, is 63 0n T2, 
ſecon; or bring 500 to 55, and then againſt 
700 1s 63, which is 63 degrees: Therefore 
the Piece muſt be raiſed to 63 degrees of 
| Mountare 
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| Mora, monks grod hoo in. - 


ward. Nagai lion Shred by te 


: | gpeſd _ w_ * 
If a Gunkt her SEP. Raglan I 
yards, How much will ſhe Fs - it, 
being elevatqg@ywogegrees; abqye: her beſt 
Ran on? 
\.Serg5; theidegreesof beſtRandon on the 
fuſt; \to 21he.dggrees ſhe vvlevared above it. 
oti:the ſecordgand thenagnunk xyo0; 152222: | 
So many y will tho ſoit. hott © of heribeſt 


Randon, ing elevated 2 degrees above it 
\How:far »iDtothe rea'B 
fallerh, tho Fiocq being mounted 15 gs 
above her beſt Randon, ſheizbaring2, 2for 
I" clevaribn? [fr if wolt im of 
Set 2 on the tivſt; to IE ASTOR Tocointts 
and ahen-againtOr5:on the firſt; is:167. onthe 
ſondertherefowerhe Cun ren raiſe con 


Ss Br. 


by. 


1:0 yy CoA} W wh 


Ge cn Gare here | 
the 3990 any 


A thigey 027 nor 
> Ouir hoot poiit-blatk 240qacepand 
the' 


mounted}toone degree, d 
ſhoovitar 20:depreesofNfonmtire?- gs | 


point-blank>.30; pace: hoc 
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To ford out how ich wide of the warkany Pieceof 


.:Ordzance will knowing bow Sofia 
. the mark ſho _ CN 


i: 6. ee right . lineto theark; \ -ar7t 2) 
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mth tying ion6: he line 0: + 
the mark, How far will ry ery ine: wy 
wide-oſthe mark =t-that diſtance >: > - 32 i 


.Foraniwer:? riog 70ryardeintoin-: ff 
&— 2" they m_ 2 5500jwhistr is donchy; 


+ Me © ya =Y ' 233T2 
we on tlie: "ho. 36 on the cond forr! In 
thatisthe mumber:of inches na-yatd, 8 then 2 


agairife 50o.,the diſtance on ie firſi;is252 
the inches in 700 y rds. ory woe YT OY 


jenethririnedes, 

).152nd then iſt 25200, the diſtaneein; 
3s '2 10/inches, ui an og 

So fr the Be nah wide ob mark). 
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ewing_the quantity of each fart of Ingredi- 
E. &S exit r. the making of Guz-powder, to find 
| p. much. of every fort is to be put into any 
Ha rd f powder that ſhall be required to 
»: lol: tio lis 17] 


LÞ + Ci I . . | [729 
. 6 


2 YI king of .the-cbÞeft ſort of ordinary Gun- 
7 powder; there is uſed to be taken 12 parts'of 


" We cury, three parts of Cole, and two parts 
2 Sef Sulphur, in all 17 parts. Now a Gun-pow- 


ler-maker is appointed to make 1000 pound 
eight of powder, How much muſt he take 
Sf cack fort of theſe Ingredients,to make that 
wantity of powder ? . 


F _Set 17, the ſinn of the parts on the firſt,ta 


1000, the quantity to be made;,onethe ſecond; 


; Tnd-then without more ado, on thefirſt.right 
a 2 inſt 12 is706,and againſt-3 is176,5 3 and 


altly-againſt 2 is 117,5 on the ſecond. Theſe 
hree ſums being added together, make juſt 
Ioco. Therefore you may conclude, that to 
{ Wake 1000 pounds of Gun-powder, hemuſt 

ake of Mercury 706 pounds, of Cole 176,5, 
nd ofSulpher 117,5 poundsthe thing requi- 


red. - 
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red. This Problem is grounded Upon the rule 
of Proportion | thas.:. Fo 
As 17,the wholep parts take! © 
. Is to, 1000 rhe quantity to 
"+89 is 'ach ſeveral part 'IFth 
=T0 the quaritity' theredFt5'b& tak 
*: wards the makm#.oF 1662 welgh ny, 
Wo. myghr have pat downi the Anals; 
Paporccn all oy. =] -5y at the 
ning 35 but I thought thoſe 
have filled tny-book too fall, =—Y 
that knowes the rule of Prapartiong ram 
bur: ſeohaw __ Problem TBS 
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CHAP. VIL 


__— _— ny 


"yn ——_ 


|| The uf of the double Sealer in Fortificeti-" 
On. 214 


He fide of a Pentagonal Fort being 

propounded, with the perpendicular, 

and all the other lines, with the Areaz 
To find the fides and.all other lines 
@gand Content of any other P nal Fort, _ 
Stoat (ball be required tobe made;cither grea- 
-\Jfter or leſſer, according toany proportion af - 


Id 


Y Suppoſe there be a Pentagonal Fort made, - 
Wach an -one as 15. repreſented by this Dia- 
ram annexed, noted by the letters A BS 
WXKOGFEDNMLHP and GC, 
hoſe ſides A B, B GENE R, and K A, are 
Mach 662 yards, And let it berequired 3 to 
make hee pey ag oh {ball be a juſt fourth 
art in Content of ground of that propoun- - 
*"Std Fort. Now the Content of the-propoun- 
"Wed Pentagonal Poligon,deſcribed by the let- 
-"ſers A BS X Ks 75 4680 yards,and the ſides 
Sand lines of the Fort thereon made as are fol- 
wreck, - = 
""'] The fide ofthePentagon A B.,is 662 yards. 
G The 


ns P 


* s s, IE ww.” "MY 2 
p BS. 
% 
«S# 

I 1, 
S 4 

3 

£ 


Thuf of the dove Seals fs - | 


The Perpendicular CI, 456 yards. 
The Semidiameter of the PentagonC A, 
564 yards. 
' The Gorge-lines of the Fort A D, A 0, 
NB, BP, each one of them 11 9 yards. z 
The Flanks of the Bubwark DE, O G, 7 
I 10. I 
he Curtam DN. 42 FAS: 
tn OF Os and L M., LH, » 
264 yards. 
The Head-lines, or Capital A F, orBL, | > 
224 yards. 
The breadth of the Bulwark from G to E, þþ 
or Mto H, 230yards. 
The Lincs of Defence DL, and NE, 700þ 
yards.” ' 
The diftarice between the pointsof the Bul- ſk I 
wark-F and EL, is 926yards. | 
The Line perpendicularto the Line F Lyvis. ft : 
CR, 637 yards. ry 
By > Lines and lengths knowilLit i5 re- £ 
quired fo make another Pentagonal Fort, ji 
— antity - — —_— m larid ſhall be; 
the j part propoſed Pen 
ml Fort prepounded : where note, =} 
half of the fides and lines of the Fort made; 
wilt make another Fort, that will contairi thef, 
fourth part of the ground i in that Fort made: NM 
And thine youmay readily havehalf of all the + 
linesof the Fort made, do thus : Set 


Y L 4 c 0 X % A 
y G . % » . * », _ ® 7 £ 
q J k x bd - Þ. 4 
% . þ _ : k % s. « 
: bh * 
: 1 e 


| © Ser 2 on: the firſt, to'x on the ſecond,” and 

, [henagainſt thenumber ofanyline onthe firſt, 
s1ts half on the ſecond : As againſt 662, the 
), Pength of the fide of the Pemagon given, is 
1332; 'the length ofthe Pentagons fide to be. 
7, faade. The Lines thus remaining without any 
_, [=oving,againft'rrg onthe firſt, the length of 
_ the Gorgeline in the made Fort; is 59,5,the 
1, Bength of the Gorge-line inthat Fort to be 
made : And againſt 424, the length of the 

L, ICartam inthe made Forrt.1s 212 ontheſecond 
he length of the Curtain m that Fort to be 
E Imade:And againſt 456,the length of the pro- 
ſpoſe Poligons perpendicular which is made, - 
0 ſs 228. the length of the perpendicular in that 
Poligon which is to bemade : And againſtthe 
u- Kemidiameter 564, is 282 : And againft roo, 
_ ſkelength oftheprefent Bulwarks flank.js 50, 
74. he length of the Flank im the Bulwark to be 
made.And againſt 224.,the length of the Bul- 

e- Iarks head-line,is 112,the length of the head 
Tt; ihe in the Fort to be made : And againſt 
be 16.the diſtance of the ſhoulders GE,or M H 


O-Tn'the Fort made, is 155, for thg diſtance 
he: if the ſhonlders m that Fort which is to be 


ehade: Andin like manner,againſt the length 


=_ 


boy Line inthe propoſed Fort is the length 
Ie EFthat ſame T:me in the Fort to be made. 
hcl Thus very 'fpeedily is found out the true 

Set F* G 2 length 


13498 The _ the double Scale in 


ength ofall rhe Lines in and belonging toſach || 
a Fort as.is required to be made, whoſe lmes | | 
and. fides ſhall bejuſt -half the length of thoſef | 
in the Fort ——_ made: And being drawn 
an the ground, and made up, will in all parts be 
like and proportional to the ſame propoſed} | 
Eart The like manner of working is = uſed 
for any other proportion whatſoever, either { 
greater or leſſer. - = 6 
C 
S| 1 


. Snppoſe.it wererequired to make a Pent A. 
N: i Fort, whoſe ſides, and fo all the line 
ercofibould bethe onethird part in lengthl © 
of... the ſides and lines in that gn, Forty] 7 
whichin the annexed is repreſented 
by the letters C ABS T XK O G FE DNM 
LPH. To which demand, to give a ready 
anſwer, do thus - Al 
| Becauſe one third part is ſought for, Set 3] 9 
onthefiſt,to 2 onthe ſecond,and then ag 47 
- 662 0n:the firſt, the ſide of the Pentagon gi yas 
YELLS 220 3 on the ſecond, which is one thirdſt 
pur of 662.8 ſheweththat the length of the 
de of the Pentagonto be madeis ache: ds] Þ* 
w [2 
In 


and againſt 1 19,thelength of the Gorg 

17 the propoſed Fort, 1s 393, that 1s 29 J 
2 foot. which is the third part of 119, andi 
the juſt length of the Gorge: lines in the For! 
to be made. In like manner; againſt any Line 
Or. rGftance. | in the POT Os the lengrt! Io 


+ 


vol 


FORTIFICATION. 199 
of the fame Line in that fort'to be madeFar - 
to be ſhort, Takeany numberon the-firſt,and 
ef] right againſt'it on the TR: the enethird 
part thereof,  - Te 


& BB 


Howto makes « Fort grecteribes the Fert propoſe 


nb bn 5 


1 Ws itbe Jouble. to thoſe 1n het F ndbdethere 
| ready made. _ * Mas 
fin this caſe and the like.we have no1 59h 
" do.but to ſet r onthe firſt xo. 2 onthe 
{ and then o. cn number of the lenggro 


Df ned in the 
pt the. = 


x IEir ſhall be oared! ro ks ſuch a T7-1 \- 
et as1n its fides and lines {hall be one third part by 
4 longer thanthoſe in the propoſed Fort: Then 

G 3 rake 


94 © Theſe of the double: Stdlt fie 
take -any one'line, as for example, CI 456 


yards, .and thereof take the one third part, 
re is152 : Thisadd to the ſame 456,and 


it makes 608. This done,Set 456-on the firſt, 


to 508 on the ſecond;and then againſt any line 
.of the Fort made on' the firft;in ismatch-line 
in the Fort tobe made. As againſt D N, the 


Curtam1 inthe madeF ort,424 yards, 1 1s 5653: 


So many yards will the Curtain be in that 
Fort to be made;andſoof all other lines. And 
if a Fort be to be made,whoſe ſides and lines 
mmiftbehalfſo mnch - more in Tength, as are 
| the fides and lines of the propoſed Fort: Then 
take the halfofanynumber,and add itto the 
pot nee ſop proce as before. 
- e lines1n the TypeorDiagram 
annexed, may be'accounted 1 4 en lengths 
Here fat down,cither ſo many foot,or ſoma- 
ny yards, or fo many perches, or what othe: 
iea{ireyou are to uſe:And fo the fide of the 


entagon 662,may Be: accounted652 yarday or 


662foot, or 662 perches. Thus by fap 
a Pentagonal F ort to have lines and ſid Re m 


Jeng, as thoſe 1n the - Ry you may 
double ines very eaftly diſcover all 


lines'andfidesof any ditct ——_ For 


: either Breater .C Or eller. | 


CH a. 


"ASTRONOMY... 


CHAP: VIIL.:. 


The Vſe of the As. Sea 
of Simes in eAftronomy. 
PROBLEM, L-; 


| The Suns greateſt declination with hes tbe or dh- 


tance Fow the next EquinoSial point bein 
given, to find his preſent declination for th 


trm7e given. 


"He Suns greateſt declination in this our 
age, is found te be 23 degrees go.m-- 
 _ \nnxtes. This tsgeneral, his place.given 
on the day propoſed, is © degrees of Tarr, 
which polar 1s  diſkatr from:the.next Equino- 
Ctial point of Aries 30 degrees. 
| The Analogie for: Solution of thisPropgi- 
tion is thus: 
As the Radms, or Sine of 90 degr6es, Ts td 
the Suns greateft declination 23 deg.30 min. 
| Sois the Fe Giſtance of the Sun 30 Tow from 
the next Equinodial point which is Aries,To 
_ the Sine of the declination 11 degr. 30 mn. 
ſought for. Wherefore, - 
' Set go degrees on the tft, to the Suns great- 


_ eſtdeclination 23 deg.30 min. on the ſecond, 
G 4 and 


Þ. *E 


"WW we Wy of the double Scale if Siver is in. J | 


and thenagainſt 30deg theSuns diſtance fron: 
the next Equinottial point on the firſt, 151} | 
deg. 3o min: on the "<P So much is his 
declination vx for, hisplace being the very 
beginning of Tarr. 

Suppoſe the Sun beinthe begningefL of Leo 
which 1s 60 _ ces diſtant from the Equi 
no&ial point of Libra; then ſet go deg.on the 
firſt, _ 23 deg. 30 min. ontheſecond, _ 
then againſt 60 deg. on the firſt, is 20d 
min. on the ſecond : The declination O the 
Sun; when he. is entring into Leo, © 


| PROBLEM. IL 


| The Suns greateſt declination, and his preſent de 
 clination for any time propoſed being had, ti 

find bis diftance from the next EqninoSi, 
point, and thereby his place in the en 


Guns Suns greateſt declination, 2.3 deg.30 
min. on the firſt, to 50degrecs on the {e 
condzand then -r his preſent declmatior 
being given 11 deg 3o min. on the firſt, is 3c 
degrees on the ſceomd:So much 3shis diſtance 
from the next Equino@tial point, which is 
Artes ; therefore his true plate is juſt leaving 

Aries, and entring Tawrus. 
Again,fuppoſe the Suns preſent declination 
be given 20 deg.1o min.and his place ſought: 
Set 


” 
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Set 23 Gey . ZOmun;on thefirſt, v to go deg, on 

the ſecond, and then againſt 20 deg. 10 min. 
on the firſt, i is 60 degrees on the ſecond : So 
much i the Suns diſtance from the nzxt Equi- 
nodal point. | 

Now if the Sun be inthe firſt quarter ofthe 
Ecliptick, between Aries and Carcer,then heis 
liſtane from the EqumoCtial of Aries 60 de- 
grees,& therefore in the beginning ofCearanz: 
But if he bein the ſecond quarter of theEclip- 
tick,as in this propoſal he is, his diſtance is to 
be accounted fromthe EquinoGtial of Libre, 
& then his place muſt be in the beginning of 
Leo; If he be in the third quarter. of the E- 
cliptick,and 60 degrees from the next Equi- 
noQial point, then he is in the beginning of 
Sagtttarizs:And if he be 1n the fourth quarter 
of the Ecliptick,;and diſtant 60 degrees from 
the next EquinoGtal point, then he muſt be 


inthe beginning of Aquarins 


PROBLEM. II 


The Suns declination, the Latitude of the place 
| being given, to find the Suns Azpladle, 


Et begiven theSuns declinations. It deg; 

. 3o min. & the Latitude of the 1g con pro- 

poſed 51 degrees, 30 minutes, whoſe Com; 

_RR_ to go degrees, is 38 degrees,. 30 mi- 
| Nutes + . 
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ſought: An#fd againſt any other d 
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JB The uſe of the double Scale of Sine in || 

mates: And the Amplitiideiſought for. *'Þ t 
© Ser the Co-fineof the Latitude 38 deg. 30 
min: on the firſt, tothe Radius, or 9c degrees 
on the ſecond. and then againſt the fine ofthe 
Suns declination, 11 deg.3o min. on the farft, 
1s 18 deg. 4© mim. on the ſecond- So much & 
the Suns Amplitude, at ſich time as hisdecli- | .. 
mation 1s 11 deg.30 mmutes. Or, _ 7 


onthefirſt,is the Amplitude on the ſecond. 


” . 
% - 
* 3 


= v ; 2 RO B LE M. WT: ts 

The Latitude af place, the Suns greatf deck: 
ation with his diſtance from the next Equi- 

_ n0G1al point being had.to find his Amplitude. 


He Latitude is $I deg. 30 min. whoſe | te 


MW. mplements.is 38.deg.30 nin.theSuns 


18 deg. 40 min, and his greateſt declination 
>; deg. 30'tifin. an the Amplitude required. 
Set the Co-fine of the Latrtnde, 383 deg.30 
min.onthe firſt, 'to 23 4eg;30 min on the ſe- 
cond.the fine of the greatefe declma _—_ 
cn 


then againſt 30-degrees,the Uſhance fromthe 

neereſtEquinoWial point on the firſt,is 18 deg. 
40 min. on the ſecond : So much is the Suns 
Amplitude,when his placeis mvthe beginnings 


of ——_ Vargo, Scorpio, or Piſces. 


PROBLEM. V. 


TheL atitude of the place,theSuns place or thſunce 
fron the next EquinoGial point with his ereg- 
*  Feft declination being hnown's - to ford! what 
altitude the Sun will it hve, when he is on the 
true Laſt or Weſt point. 


T Et the Eztitude be 31 deg. 30 min.” Le 

Poor _ - Io degrees of Taxrrns,whiich 

1s om the next EquinoQial poitrt 

degrees.a nd the greateſt declination 23 _ 
> INI. nin. Whats 1s the Suns alitude xt the fro 
ft EE. 

Set 51-deg; 30min. onthe' Firſt, CtheTati- 
tude of the lace)to 23 deg.30min.the grea- 
teſt declinawon on thefceondsbethen againſt 
4o degrees, ar gen Ye 96 acealt Þ- 

1noGal ton the fixſt, '1s 29 dep. 5 
wy ON Ned : : So uns: oor no 
tude, when he is on the true Eaſt or Weſt 
point: And athisentrance ano Zara; higal- 
Rite at that point 15 14 degrees 45 mines. 

As this. {© bas alitude tor: ——_ = 

O 
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found,without ſtirring the lines.after once ſet 
together. 3+ 


_ 


PROBLEM. VI. 
The Latitude of the place, and Suns declindtion 
being had ; to find what altitude the Sun will 
| beof when be cometh upon the true Eaft or 


Weſt point. 


Suns declination 11 deg. 30mm. and his 

eight at his being on the due Faſt or Weſt 
point required. 

:.Set the ſine of theLatitude,5r deg.30 min. 


Lz the Latirnde be 51 deg.30 m. \ andike 


onthe firſt,to the Radius on:the ſecond, and 


then againſt the fine of the given declination 
11:deg.30-min;/ on thatfirſt, is 14 degr.- 45- 


F< the ſecond. So much is the Suns alt 


rude at the time of his being dueEaſt or Weſt 
when his declination s:1 1 deg.30 min. 


PROBLEM. VIL 
the Suns greateſt declination,and his di- 
ways from the om Ts point; to find 


| ' this right aſcenſion. 


"HeSuns greateſt declination 1s 23 ao 
30 min.and his place giyenis © degr.of 
Tow.Therefore his diltance from the neareſt 


Equi- 


roo The uſeaf the double Scale of Simer in 


| Equinoctial point Aries is '2O degrees : : By 
_ —_— his right Aſcenſion isdefired. 


Set go deg. onthe firſt, to the Co-ſine of 


the greateſt declination,66 deg. 30 min. . on 
the ſecoud;and then on the back-ſide,(being 


| the lines of Targents)againſtthe Tangent of 30 = 


| degrees, the Snns diſtance from the neereſt 
| —_ point on that firſt, is the Tangent 

7 Copy: 50 min. So much1s the Suns wicke 
ike n at that time. 


" PROBLEM. VIIL 


| The Surt greateſt declination, and bi preſent 
declination, being given for a time 3 to _ 
his right aſcenſion for that time. 


He Suns greateſt declination is 23 degr. 
| 30 min.and hispreſent declination fora 
| time propoſed, is 11 deg. 3o min. I detpand 
his right aſcenſion thereby. 

Set the Targerts of 23 deg, 30 min. on the 
firſt,to the Targent of the preſent declination, 
| 11deg. 30 min. on the ſecond; and then up- 
| onthe other ſide, on the lines of fines againſt 

the Radius on the firſt, is the fine of 27 degr. 


50 min. on the ſeond : So much is the Suns 


| right aſcenſion demanded. 
PRO- 
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P ROBLEM. IX 
The Latitude of the place, and the Suns decline-' (* 


" tion known; to find how lone the San riſeth | * 
 exd ſetteth,before or after the hour of ſox. ' || © 


l 


F -HeLartitudeof the place is5 1 degr:es.30 

_ 8 mmutesNorth,and the Suns dectination 
11 degrees, 30 minutes] demand the time of for : 
Sun-reing before, ©. O10 ho 
Set the Co-tangent of theLatitude,z8 deg. wo 
30 min.on the firſt,to the Tangent of 11 deg, 
30 mm.the declination given on the ſeconJ;8& 
then-on-the otherſide, againſt the Radins on bf t 
the firſt, isthe fine 174 deg. 5o min. This 14 nc 
deg.5o min.converted into time, by account- ſt: 
ing four minutes of an hour to every degree, fbre 
& oneminnte of an hour for .15 mimites ofa Wee, 
degree, and it will amonnt to 59 minutes ofan 
hour: So long the Sun rifeth before fix tm the þ 
morning, & ſets after fix at night in the Sum- 
mer feafon;zand. in the Winter teaſon, or Sou- 
thern fines, he ifeth ſo long after fix in the 
— and ſers fo long before fix at night; 
where the Latitude is 51 dep.30 minntes.and 
when the Suns declination ts 11 deg. 30 min. 
South. wy Rs FP] 


PR O- 


ASTRONOMY." - * 103: 
PROBLEM. X 


The Sun being in the EquinoTial, by knowing bis. 
| diſtance from the Meridian, and the latitnde 
of the place ;, to find the Suns altifide at that 


tame, 


; Arch the tenth, the Sun being inthe E- . 
- quinottal at ten a clock' before noon, 
* for at twoa clock after noon, he being at that 
hour diſtant from the Meridian 204epreesT: 
, would known his height im our Latirade of. 
"51 deg. 3o minutes. ? 

"| Set the Radius on the firſt, to the Co-fine + 
| of the Latitude,z8 deg.zo min.ontheſecond, 

. End then againſt the Co- fine of the Suns di- 
ance from the Meridian, viz. againſt 60 de- 
. prees on the firſt,is 32 deg; 37 minutes on the 

| Becond 3 So much is the Syns altitude on the 
enth March.,at ten a clock in the fore-noon 

' End at two aclock afternoon. 


PROBLEM. XE 


| The Latitude of the place,and the Suns beclination 

'| Northwards being known; to find the Suns 

altitude, at the hour of ſex. —"5 

L.2 theLatitude of the placebe.32 deg.3o 
min.the Suns declination r1deg.zomin, 

North- 


F 
: 


— 
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North - And the Suns height at fox a clock is 
defired. 

Set theRadins an the farſt,to the inc ofthe 
declination, 11 deg. 50 min.on the ſecond ; 
and then againſt 51 deg, 30 min.the Latitudg 
on the firſt, is 8 deg. 58 min. on the ſecond: 
So much is theSuns height at the hours of ſixÞ- 

_ at morning and night. Orelſe thus: 
Set the Radius to 51 deg.3o min. and then 
againſt rx deg.5omin.on the firſt,is 8 degrees |, 
58 minutes on the ſecond : For note, that the: 4 
Radius on the firſt may be ſet toeither ofthe; 
other two terms given on the ſecond,and then 3 
againſt the other term on the firſt, is the an- J* 
ſwer on the ſecond. | 


PROBLEM. XL. | fan 


The Latitude and declination of the. Sur "ing 
known; to find the Suns Azimuth at the hour 
of ſex, from the North part of the Meridian. 


IÞ the Latitude of 51 deg.zo min.the Suns j 
declination given 1s 11 deg.30 min. What” 
1s his Azimuth at the hour of ſix ? | - 
Set the Radiuson the firſt, to the Co- fine PE 
of the Latitude, 38 degr. 3o min. on the ſe-F* 
cond:and then againſt the Co-tangent ofthe 'S 
declmation, 11 Fi 30 min.on the Frſt, is the Go 
Tangent 82 deg. 47 mi. on the ſecond : Jo. | 
nM 


A backs is a ackomd from cheNorthe to 


wards the Eaſt, which wasrequired. . - 
P-ROBLEM-: XI. | 
The the place, and theSuns altitude at 


Letitnde 
the point of bir being due Weft 5 tafind 
: _ the hour caprorng be ce 


py oe (3% wo: Od 


n Or We, - > 3DUILY b 
; 
"He Latitude of the place is 51 degrees, 
«6 .zomin ; The Suns height found arhebe- 
: fibg on the trye Eaſt poing, is 14 deg; 45. milk 
k Ic lemand the hour of theday. 7 


Set theRagius onthe firſt, to the Co-fine of 
the Latitude; 38 deg. 30 mmn. on the ſecond; 
$-=4 then on, the Lingo Fangents, , right 
againſt the Tangent of theSur s altitude.at, his 
being due Eaſt, viz. x4 deg. 45 min. on. that 
q irſt.is 9 deg. 13 min.onthe ſecond, the Tan- 
gent of time-from the hour of ſix, cither; be- 
Go fore or after, that the Sun will be due Eaft, 
W due Weſt.. This 9 degr.18 minutes redu- 
cd into tune, by. allowing to every : degree 
four minutes of time, and for fifteen, minutes 
 $of a degree; one minute of time, amounteth 
o 37 minutes of time : So. then the Sun. is 
due Eaſt on theday given,at 37 minutesafter 
ET = 


due Welt at 36qmimes before fix at Niphit, 
whichis ative Ttork 23 minutes. + 


P'KR OBE E M. XIV. 
Tie wbojrie' of th IJ "Pole, the Sir tor Sear) th 


x boos ay Lite Wead$VFver Z ol the Ge ah wW 


titude at that time. 


"18 the clevatferieFrhe Pole Bot deg;30f th 
Ifnih. 7 Sl? wrt 
O 


= it to-96;15 38 
init. * Sir dEchimarion- Xt deg. 3 
S whoſe ent i878 To ritin. y 
his "G6: He Pole; ted fron 
dingy ore oe 
tFohonrs,thit &,either'#+ten'o aclok by 
andthe Co re of this dltance to' hf; 
>=. hes. 09 And let ie Suns vl be 
for that trme be required. Wy 

1 F:Betthe Radiis©n the firſtt&&o dog 
Dofitieof the Sufis diftance from Noon'@ 
: nd than-onthe lines of Tanger 
be 38 deg;30 winmes,the Oo-tangent 
the elevation'on the firſt, -is the Tangent 34 nq 
degrees. min; on the ſecond; forthe ourty”' 7. 
n Donne ata 
Pthe Pole, the Remainder 1943 degreey" 


? the 


bd 


? 
2c 
x 0) 


> 


% 


the fourth term, vis. 55 deg. 27 mm. on'th 
firft,ro 46 de 4 mis Cofire of that Ke 
mamder on the ſecond; and then againſt the 
; ine of the Elevation, 51 deg: 30 minntes'on 
the firſt, is the fine 4.3 deg. 18 min, on the ſt 
ny cond: Somuch is thealtitude oftheSun at that 


® 
WT: TT 


fo 


1 


8. If the Sunhe juſt in the EquinoQial;having 

aq declination; then to find his height on that 

I8ay at ten or:two a clock, the work will be 

{8one at one working in this manner, 

7 Sctthe Radius on the firſt, to 60 degrees, 
the Co-fine of the diſtance from theMeridian 


H 2 on 
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Th af filet Goh oft 


on the ſecond ; and then agau®: 35 degrees | 
5o min. the Co: fine of the Elevation on the| 
firſt.is the fine 32 deg-62 min.So much is the 
Suns altitude at the hours of ten and two a 


clock on the EquinoCtial day. 


PROBLEM. XV. 


"? Ol the Poles elevation, and the Suns decli- 
| nation , » to find the eſcenſional difference. 


1* 


Et thePoles elevation be 51 deg.z30mih 
and the Suns declination 7 1 deg,zominf 
And by them the aſcenſional difference requey 
ted to be ; ha . , 
Set 38 © min. the Co-tangent of the 
elevation wrt PTY totheTangent of the c "Ip 
clination 11 deg; 30 min.on the ſecGnd ant i 
then(on the Linesof Sines)agamiſt the Radit TT 
on that firſt,is the ſine of 14 deg, 49 min. on. 
the ſecond : So much is the aſcenfional dith of 
rence required at that time, as the Sun hav 
x1 deg.30 min.declination. - - 

I could ſhew by this aſcenfional differenc 
converted into time, How tofind the time c '- 
Sun-rifing and ſetting, with the length ofda 
and night,&c.But theſe are thingsdone with 
out the Lines, and thereforel paſsthem byj ' 
bavinglimited my ſelf t6ſhew only theuſe off . 
the double Lines. PRY 


PROBLEM. XVI 


*1 Heving any Planets declination & Latitude,with 
| #ts difblance from the next EquinoTial points 
to find its right aſcenſcon. 


b Et aPlanets declination be 26degrees, its 
Latitude 4 degrees,andits diſtance from 
- I the neareſt EquinoQial point 7o degrees,(it 
- {being in the 10 degree of Gemizi) I demand 
(the right aſcenſion thereof,which to attain. 
© Set 64 deg;the Co-fine of the declination, 
Fi to 20 deg. the Co-fine of the Planets diſtance 
. {from the next EquinoGal point; and then 
w—_ 86 deg.on the firſt, the Co-fine of the 
8 Planets latitude, is 22 deg. 17 minutes on the 
Ffecond, the Co-fine of the right aſcenſion : 
0 Therefore 67 deg.43 min.(being the Comple- 
{went of22 deg, 17 min.)is the right aſcenſion 
F of that Planet which was demanded, 


PROBLEM. XVIL 


The Suns greateſt declination, with his diſtance 

from the next EquineTial point,being had: to 
. | find the Meridian angle.that is, the interſeF1- 
ST on of the Meridian with the Ecliptick. 


1 FT ErtheSuns greateſt declination be 23deg. 
Zamn. and his place juſt enteringTaxr»s, 
3 . which 


ASTRONOME, ws + © 


| 115 The uſe of 'the Youble Sclle'of Sines in 
which is diſtant from the neareſt EquinoGtial] .: 
point 30 degrees,l would know the Meridian 


le. Ws Mo - 
"Se theRadins onthe firſt,to60.degreesthef < 
Co-fine of the Suns diſtance From theneereſt] - 
Equinochtal point on the ſecond, and then on 
the lines of Tangents, againſt 23 deg. 3 ng. 
the Tangent of the Suns greateſt declinatiohm 
en the firſt is 20 deg. 38 min, on the ſecond; 
which i the Co-tangent of the angle ſought:{ft 
Wherefore the Meridian angle is 6g deg. 228 


minutes,being theComplement of 20 degrees |m 
38 minntes, to go degrees. 4 c 
| PROBLEM. XVI. - _ to 


TheSuns dettination and amplitude giveryo find Þ 
the height of the Pole. "Joo 


Et theSuns declination given be 14 degy. 

51 nuin.and hisamplitnde 19 dep. 7 nt 
And the Poles elevation demanded. ; 
Set 19 degr.7 min. the. amplitude on the. 
firſt,to 14 deg.51 min. the declination ofithe |- 
fecond; and then againſt the Radius on the | - 
firſt, is 51 deg. 30 mm. on the ſecond, which 
is the fine of the latitude: Wherefore 5 rdeg, 


% 


30 minis the Latitude ſought. 


PR O- 


-—ASDRONOAT: | VEOEY it 


TCL, 1B @0ILGG - 


- de He Shiloh Fine of 
fs FBis Lot 7 


[* he _ nl bh 3 ;2depr. 285nind 

and thetime of his rifing be atyaclock1o 

minutes 3 by. which twb< _ A 

-| yould find the d Jecknhe of the Syn. 

: feſt convert the 4 honrs to witites bY 

2|grees and minntes,and they iriakE67'» 

( ne IE be tine 

ow ſetthe 62 30 time 

Ig comers gs NH n.the etl 
fto 56 deg. 22 min. the Co- be of che an - 

Itude on ſecopdzand then againſt the Rs 
dius on the firſt,is 6 Se 20 MIO. | 

-Jcond,the Co-fine of Se dec Tnng 

p "Is followethuhat. 20 S810) min.s the bed: 

*Iclination deſired . 


TE- 


L 
pron RX. 


" Heolng i be elevation "of the Pole, and ihe Sas, 
arr Fo to fi find his declination. We 


 [F Ec theElevation ofthePole beg a 
min.and'the Suns'ataplitude 19/degy7 tft; 
by which two things given,the decliniation'is 


required. 
; a H 4 Set 


wu VB CD (CD 


x12 The wſe of the dowble Scale of Sines in 
Set the Radiuson the firſt,tox19 deg.7 min. | 
the Suns amplitadeon the ſecond;and then a- 
gaioſt 51deg.30min.the fine of the elevation | 

the firſt,is 14 deg51 min. the fine of the [> 
declination on _ aoorraon The thing oy 


' PROBLEM. XXL. 


FEW. the bour of the day.the Suns aieuil ad | the 
- declination ; to find the Azimenth. kl; 


Et the Suns altitude be 25 degr. 56 min. 
"Whoſe Complement is 64. deg. 4 min. his 
dedination 11 deg.30 min.whereofthe Com- 
plementis 78 deg. 3o min. The hour of the 
day,7 bours56 minutes fore noon,which time Ut 
is diſtant from noon 4 hours 4. minutes. This [+ 
fins converted into, degrees, giveth 61 de- 
* grees. Now by theſe things known, the Azi: 
muth is defired to be found. © oy 
Set 64 degrees 4 minutes, the Co-fine of | - 
the Suns Aleinndc on the firſt, to 61 degrees, 7 
the Sunsdiſtance from theMeridian onthe ſe- 
 cond:and then againſt 78 degrees 30 minutes 
the Co-fine of * Jehination on the firſt. is 
72 degrees 22 minntes on. the ſecond; So 
much 15 the Suns Azimnth from the South 
Eaſtyards, 


mo 


— 


ASTRONOMY” ung 


PROBLEM: : 


Ihe FR A I PRE £2, being 
known, to find the hour of the dey. $405 


| ns the Suns declination be 11  degr. 
3O min. his altitude 25 deg. 56 min. and 
the Azimuth 72 deg. 22 min. Hereby to find 
[the hour of the day. 
| Ser.78 deg. 30min. on the firſt, (which is 
the Complement of the declination) to 64 
 Jdeg.4 min. on the ſecond, which is the Cor. 
 {plement of the Altitnde; and'then againſt 72 
oe. 22 min. the Azimuth on the firſt, is 6+ 
. on the ſecond. This 61 deprees conver- 
Fred into time,giveth 4 hours 4 mmutes,which 
taken from 12 hours, the Remain is 7 hours 
| 56 minutes before noon, the. time of the day 


; Wy "PROBLEM. - + + 2 | 00 


fre altitude of the Equator, and the Suns, or 4 
| Stars declination being given;to find the angle 
of the Meridian with the Horizon. 


Et the altitude of the Equator be ; 1 de- 
grees 30 minutes, and the declination 22. 
degrees. And the angle of the Meridian with: 


| on Horizon ſought! for. 


"Is 


-” oo nIoIEus whe 4 Ay ABD wifes A ey nn I ad. hi Salut A - 


minutes, which in miles makes 636:S0 


x14 The wie of #he donble:Scale in 
Set 68 degrees, the Co-fine of the declin-| 
tion on the the Radius an the ſecond; 
and then againſt 51 deg, 3o min. theCo-fine[ 7 
af the Equarors altitude, on thefirſt,is 57 des 
grees 34 minutes qn.the\ ſ6cand :. So much is] - 
the angle of the Meridian { (or circle of Decle : 
anon) wit The TOETnl7” __ _ 


* HE -CHAP.. Ix. | ws 
Th Un oth double Shaley in + Geography. hor 
[effcits PROBLEM, L "5 oo 


50 


Uppoſe hare be two places, tvibg bo I: 

1n the Latitude of 48 a 20 min.difter-J: A. 

ing only inLongitade 16 degrees,asdo ſj 

Paris in France, and Vienna1 in Auftris a 
whoſe diftanceis _ h 

Set the Radinsonthe firft;to 41 degrees4o 

minutes;the Co-fine of the Latitude on the fe To 
cond;zand thenagainſt 16 degrees onthe firſh, I £ 
the differenct/of Longitude.,is 10 pegrers 36 U 


is the diſtance between the two places. | en 
PR O-J. 


-GROGRARKE) | T7 
OR SF OR 
; "It LEE, JL, — 

ces propomnded.wbic r in Low- 
k gitude, the one \lying nudet ode Gal antl 
SY the pr hawing Lavitode go find their Wu 
y T7 he...) 


Et two places be p rogoundelate onelys 

ing under Oar ans ial .baving313 deg. 

Longitide,and the ch lyingin the Latt- 

| [rade of Fs deg.42 min.and in the Longitude 

"Yo 6 egrees,they differingin Longitude 10 
"Bdegrees, I COILS their diſtance. . * 

*Þ - Set the Radiuson thefiritgto Bovlegrees eeSOn 

: he ſecond, ..the-Co-fine Nt the difference of 

Longitude ; 5and then 7 deg, 18min. 

Fc "©o-fim Fe dong RE tirude onthe 

"Ufrſt, is 55 deg- 58 min. the Co-fine of the di- 

ance if degrees3 the Complement of this 

wI;5 deg. 52 min. to 99s 34. a 2 min.which 


* Iconverted into Engl veth 2042 
 Fmiles : So much is = w—_ etween the 
[two places. - 


PROBLEM. ITI 


; [po places heving ſevere Latitudes tqwartdr ont 
Poke, :and-difſering irs in Longitinle 5 fo Jud 
their diſtance. 

_ Et London & Jeruſalem be two places pro- 


"2 TN WW 


216 _ The wſe of the double Scale in 25 
- quired: TheLatitude of Londoris 51 degrees ſir 
30 minutes,the Latitude of Feruſalem is 32 de-Jth 
greeczand their difference in Longitude is 4.7 JT 
degiees. Now to find their diftance. 5 
- 2 Set the Radius on the firft;to43 d th 
the Co-fine of the differenceof Lagkabs on ſth 
the ſecond;and then on thelines of TangentsJT: 
agamſt the Co-tangent of the greater Lat F 
tude,33 degrees, 3o min. is 28 deg.28 mm.on{iv1 
the ſecondzthe fourth term.This fourth term, {57 
28 deg.28 min-taken out ofthe Complement th: 
of the leſſer Latitude, that is here, out of 58g": 
deg. the Remain is 29 deg. 32 min. Then, || 
2 Set 28 deg.28 min.the fourth term found, me 
tothat Remam,29 deg.32 min.ontheſecond;jto 
and then againſt theCo-fine ofthe greaterLa-Jof 
ritude, viz. 38 deg. 30 min.is the fine 39 deg, fan: 
14 min.the diſtance ſought for in degrees of 50 


great Circle, which converted into miles $35 
makes 2354 miles, the diſtance between Loy-j m1 


do and Jerwſalem. de 
| he 

PROBLEM. IV. ws 
Twoplaces, one having North Latitude, ard the: 


Fade, to find their r Fer eg | "_ 
CQUepoſe the one placebein 50 degrees of 
g North Latitude,and the other in 32 degf. 
25 min 


 GEOGRAPH - 640 
25 min.of South Latitnde.,and their difference 


107 


s in their Longittde 70 degrees, and berwixt 
- theſe two ſuch placgg, the'diſtance is deſired. 


2. [To reſolve this dem yp 


. I Set the Radius on thefirkkte-20 deg 
s [the Co-fine of thedifferenceof Longitude on 
t fithe ſecond 3 and'then againſt 50 degrees, the. 
| of the greater Latitude,is the Tan- 


the leffer Latitude, and the Remain is4 


F Woes 24 minnibes, for 6 M02 on ow 
omple- 


h't ©. 
OLE * % 
C4 onp '$ . 3 w4 


a Lati de 


2 Set 73 degrees 59 michuers the (20 


| [merit of 16 degrees 1 minute; 
t 4 3 dere, 26 nina he 


at4rd 
| Job then againſt He fine he eye 0 


t 16 degrees + minute,a fourth tern This = 
ta term, '16Yegrees 1 minute, take from 
Fa degrees 35 minutes, the Complement of 


36 minutes, whoſe Co-fin 673, degrees.24 mi- 
nutes,is the diſtancein degrees by a great 


50 degrees on the firſt is the Se 36 degrees 


de. This 53 dep; 24 min. ; beirig turned 


2 


mnto 


miles, by amhtiphyir by 60, maketh 3204 
miles, and in _ 1088: So mnch is the 
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"CHAP, Ke | Tf 


0 lain” right lined Tri rian Ws 8 
of —__ gies, 
PROBLEM.L. | 4 
gale rieht bned Triangle, right engled, -ths 
i 


rncfig8 wes bing > wh womens toi | 


I river; fark nEfed A D, Ithean® 

| Þ e at fea arigle. vp go dege he 
Age af }, 143, leg. 20min. and the. an- fa 

SAL. D. d.thefi oe AB 22s 
HELD FO Co vpon je ny 


: 442 SDL) * { 
EEY = q IR nag os polite 564 No 
+ x6 Ear ed; OY 5. ſ i 


-P C412 2otiralf 
EIS _—_—_— - 
'And ie Dog. TOM leitis” © *Þf " 
As the ſine 43 deg. 20 min. he angle at D 
oppoſite to A B the fide known, 1s to the ſine}... 
of; Fe angle at B, 46 deg.40 min.which is the : 
angle oppoſite to the fide ſought AD: w_ 


:[the Jeng Nh of te ren = 1 330 yards, 
"Ito 243 Sarde Very neaf thres.quarters ofa 
1[yard; he letigeh &f the fide@'R I); which was 

: required. Wherdre, >-'=t1} 9:01 2: 25 37181 

Nh Upon the k 3 of fires Sethefng a5 deg. 
:Þ6 min. on the rt, (the angle: oppoſice 

"Je the fide given JTo the ineg6aleg.4o thin 

1 the ſecond} Goo the hy of the angſe 
lppoſretorhe' ired)And thenupen 
i lines of Nittbets, * 530;the length 
ifyards of thekne e oh tharfirft36-543 
lid three quartets very Heer? !$6{tHerythit 
th wigth of the fide AD,whited ls buy 
ares, and very year rhy6@ai6rr $10 10W 
1 For further illuſtration} Beveof3/Sh 
”tyoii were ſtanding; at A andivold khow 


hs ar <1 15s from you-to ſome! netipleinarks: rs 
©D/ Here firſt ere ſome Mithermtibaldin- 
-Fſtrument, oy bn The Cy yrs 
keplace of your h f6- 
eerie coeoing , tyelywiny 
"he ground will be left fot theparpoſe) usitt 
1 -[Þ in alive makingrig NN hen 


7 lit Gem FOrFae no De — meafine 
: RIFOIL {A to yout trark 
hefplace hr denn rand SR 
> angle there-as A'B Diwhnch hnd46-deg. 
he 6 m. this angle had,& the other at B'beig a 
L ag angle,theangle at themark D muſt _— 
© 


720 Theuſe of the double Scale in 
be 43 deg. 20-min.being-the Complement off . 
the obſer at B to go degrees: They ' 
things had, the work by my Inſtrument is the 
Gb as 1s afore (hewed. For, - - 1h 

Set 43 deg; 20,min. ont 7: {t,to. 46 de]. 
40 min.on the ſecond;and thenupon theling 
of Numbers,againſt the meaſured length:2 3al* 
on the firſt, is:94.3,7 & better on the ſecond: 
So then the diſtance from yonto the mark.z 
243: yards, and ſomething better than ſeven 
tenths of a yard, which js,yery near 3 quay 
ters, If you pleaſe to work. this Exaniple D) 
the Tabues ot Logarithms, you ſhall nd "6 
work ofthelaftrument to agree moſt not: 
Mr 7 that ofthe Tables. - ; -- 
| have-placed the Problems of right l- 
lived Wo. - thoſe . of Spherical; faſ. 
thattheſez to be reſolved by the lines ! 
ines, Tangents -and Numbers together, where | 
a3;thoſe = of Sp Spherical Triangles are reſolved 
only by lincsofSines and abs along,ary L G 
deftrine of 


PRO 4 


TRIGO NO MBTRY "= 


Wt; 
A-- "PROBLEM. 18, 


TE. plain right lined 4m oblique an LA the 

Aﬀ "three angles and one ſrde being known, to. ud 
s : . ether of the other ſides. | 

TN the Triangle CB D, letthe obtuſe Ke 

at C be 112 deg.omin.theangleatD begz3 

Reg. 20. min- and the angle at B 14 degr-'40 

WC and let the known fide be C D 100/pole, 

} and let the fide C B be the fide ſgught. -: -. 

q' The Analogy for reſolution of the preſent 
JP oblem,is the ſame as 1n the former, heres 
fore 1 tis: $3} 

. As 14 deg, 40 min. the angle oppoſite to 
Wn: theſide known, 

WE; Is to 43deg. 20 min. the angle oppoſite't to 

the fide ſought ; 

FJ. So is 100;the length. of the fide known, 

To 271 the length of that fide ſought. 

_ -: Therefore, uponthe lines of Sines, Setthe 

Wine 14 deg; 40 min.ori the firſt.to 43 deg.20 

Min. the ne of the angle oppoſi te to the (1 y 

cquired on the! fecond. z/:and then upon the 

Macs of Nymbers, againſt-xo0 on the firſt; is | 

*71.0n the ſtepnd : So much 1s the length of 

that fide ſought. Fora further illuſtration : | 

TJ - Suppoſe you were ſtanding at C, and deſi- 

+ed to know how far it is from you toB.Here- 


by 


$25 +». Thanſs of thedonble Sadldiv = 


by reaſon of ſome impediment, as a pond, a 
wall.a hedge, ot fore other thmg,you cannot 
point out your ſecond ſtation at right angle 
with the vifhal linefftom Co B.,but ate infor- |, 
ced to work by art angle greater than a right [* 
angle ; wherefore at C obſerve att angle, as] ; 
BC Dof122 degrees,and meaſurtalong fro 
C xo ID 1co pole, and at D obſerve the atwk 
CD B 43 deg.20 min.Theſe rio atiples had 
add them together,and they make 165 degt' | A 
20 minwhich taken fromi8o jy har 
x4 deg.40 min. for the arigle at B. (For inallf © 
Triangles.tf any two of the anpglesbe knowfhi, 
the third 1s alſo known, for it is everrfiore thi 
Complement of them both to x80 degrees.)Þ* 
Theſe things thas had, the Analogy for reſo-Fc 
lation'of rhe quere by the lines. the Arne as" 
before. Therefore, : 3, j (0) 


rainſt xco,thelength ofthefideknown or! thy! 

rſt, is 271 on the ſtcond : Therefore 27017 
pole is the length, or diſtance vF B, the rnall ol 
frott your ſtation C, which was 'defired. 


PRO- 


TRIGONOMETRY ng k 


PROBLEM. Hl. 
» {If two ſedes of a right lined Triangle,and an Angle 
| oppoſite to one of theme ſides Reims known; to 
| find the avgle oppoſite to the other ſide. 
| | Jet 
. | Fre the Analogy ſtandeth thus by the 
2U& 4 Lines. Wy 
{|| As that fide oppoſite to the angle known, 
1 Fa to bm os knownide 3 ; 
To that ang « ſonohe | | 
al Example, In the Triangle B CD, let the 
jc fide known be thefide C D, too yards ; 
nd the other fide known be C B.27 I yar ds 5 
$$1d let the angle at B.be known tobe 14 deg. 
Yo mitt. arid let the angleat D be fought. 
ef Upon the lines of Numbers ; Set 106, the 
JB&<CD oppofite to the known angleB on the 
elſt,to 271 the fide CB oppoſite to that angle 
St D ſotight for one the ſecond; and then on 
& lines of Sines, againſt the fine of the known 
ave 14 deg. 40 mia, on the firſt, is 43 degr. 
Fo min. on the ſecond:So much is the quanti 
Ky of the angle D,which was ſought. | 


I 2 PR Q- 


ſ 
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_ 5 thus: | 


PROBLEM. IV. 


Two ſrdes,and the angle included between them, be. 
ing a right angle, to find the other two angles, 


F you would find thelefler of the two ur lc 


known angles 3 Then the Analogy 1s, fr 
As the greater fide is to the lefler, } boy 
So is the Radins to the Tangent of the - 
lefler angle. _ 5} tay 
Example. In the Triangle A BC, let thengſS" 
be known the fide AB 230 yards.and the fidg* 5 
AC 142 and three quarters very near,and the® 
included angle juſt go degrees;and let the anfſ>"* 
gle B,being the leſſer angle, be ſought 3 thy 
which to find, _ W544 
Upon the lines of Numbers, Set 2 3o. tht 


greaterfide known on the firſt,to 143 & thre} . 
Radius on the firſt, is the Tangent 32. dept 
t 

and the Complement of that to go, its 58 dt 
If you wonld find the greater angle firl - 


quarters, the leſſer fide on the ſecond 3 ant 
then uporr the lines of Tangents, againſt th 

© m1n.0n the ſecond : So much 1s the quann 

ty of the lefler angle,which 1s the angle atl 
grees:So much is the quantity of the angle Qe1 
being the greater of the two angles ſought.I, 
of the twounknown angles,then the Agalop n. , 
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As the lefler fide, is to the greater, 
So 1s the Radius, to the Tangent of the 
greater angle. Therefore, W 

Upon the lines of Numbers, Set the leſler 
fide known AC, 143 and three quarters on the 
Jfirſt;to the greater fide AB 230 on the ſecond 
and then on the lines of Tangents,againſt the 
JRadius on the firſt,is the Tangent 58 degrees 
on the ſecond :So much is the quantity ofthe 
goreater angle at C,& the Co-tangent thereof 
Js 32 deg.So much is the quantity of the leffcr 
Jangle. For it is to be noted,that alwayes the 
Jgrcater angle is oppoſite to the greater ſide, 
Jand thelefſer angle is oppoſite tothe leſſer fide. 


PROBLEM V. © 
In any oblique angled Triangle, whether obtiiſe 


or acute. having two ſedes,and the angle inclu- 


ded between them, to find the other angles. 


N the Triangle BCD. let the angle known 
"1 | be the obtuſe angle at C 122 degres,& the 
two ſides including that angle, be CB the 
Aereater ſide,containing 2715 & CD the leſler 
fide,containing 100,( which {ides may be rec- 
koned poles, yards, feet,inches, or what other 
Jmeaſure you pleaſe) and let the two angles at 
AB and D be fought. be 
In this caſe the Analogie will be thus: . 
I 5 FS 


- 


p 


b, 
= 


| 
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As the ſum of the two fides known, de 
6 to the difference betwixtthe fame fides 3 
_ *So is the Tangent of the half ſim of the two oF 
| angles ſought, : 
To the Tangent of the half of their diffe- £ 

ENCE. | 
Here the two ſidesincluding theknown an-ſ 5 
gle: are 100 and 271,which added together, y 
their ſam is 371, for the firſt nymber 1n the 

rule of Proportion. Next take the leſler ſide W 

100,from 271 the greater fide, and the Re-J 

mainder is 171, this is the difference between]. 
the ſides,and is the ſecond number in the rule] Je 
And then take the known angle 122 degrees | 
from 180 degrees, or two right angles, and[ 
the Remainder is 58 degrees: Sq much is theſ ; 
- quantity of both the other two angles at B&__ 
C, whereof the half is 29 degrees, this hall} 
ſum is the third number in the rule of Propor-J 
tion; Theſe things had.then according to the} 
Rulle 1t 1s thus : 144, A TR 
As 371 1sto 171,60 is the Tangent 29 dap | QU 
To the Tangent 14 deg. 20 min, Thereforg| ul 
Upon the lines of Numbers, St 371 the Pre 
ſam of the two containing fideson the firſt,to fn 
171 the difference ofthe ſame ſides on the {@] kn 
cond 3 and then upon the lines of Tangent] the 
againſt 29 degrees, the half ſumotf the two] 
angles ſought onthe firſt, is the Tangent 14] kh 
1 eg 
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deg- 20 min. on the ſecond. This 14. deg 2 
min.thus found.is the half of the difference 


| 0 angles ſought 3 old Q. Os cgrthe 


S9 


- | half ſim of the angles ſe L4 deg. 

.j 20 mn.& the ſum. js 43 degr.20 min,So mach 

5 the quantity of the angle gt N,thegrea- - 

ter of the two angles ſqughtzand this 14 deg- 

| 20 min. taken out of that 29 degr.o min, the 

Remainder is 14 de S: . 40 min. So math 1s the 
angle B, thelefler of the-twg angles ſought. 


PROBLEM. VL 0 


Te any right lined Triangle, whether right ohgtd 
on oblique angled, any two ſides being known 
" with # oxele included between them, to rd 


5 CO PRY' I BS Sw _ 0 IP 4 


113 he oblique angled Triangle CBD; -Sup- 
poſt yau have the twofides given CD 100 
1 yards, and CB 271 yatds, and the angle C 
mcladed betwixt thera 122 degr.and you re- 
| quire to know the fide DB oppolite tothe obe 
| aſe angle G [Here firſt you muſt by thelaft 
Problem Gpd gut the two angles unknown, 
= thenbavying = — angles and twolides 


by the angles -and' on 
[ei wake third fide, according to the 
Prablen ; As ſuppoſe you: would 


| cond 
| choaſe the fide CD 100,and thereby work to 
l- I 4 find 
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find the ſide D B. Then the proportion will 
ſtand thus: _ LEE | 
* As 14 deg.4o min.the fine of the angle op- 
. polite to the choſen ſide, - 
"Ito, 58 deg. the Complement of 122 deg, 
_-the angle C oppolite to the ſide ſought : 


* So is1co,the length of the choſen ſide CD, I 


. To 233, the length of that fide DB,which 

—_  $required. ” | 
Therefore upon the lines of Sines, Set 14 
.40 min. the ſine of the angle appoſite to 
the choſen fide on the firſt,to the ſine 58 deg, 
zhe Complementof 122 deg.to 180;and then 
upon the lines of Numbers, againſt 100, the 
length of the ſide choſen on the firſt,is 335 on 
the ſecond:So many yards is thelength of the 
fide D B, which was required. _. | 
AgainSuppote un the right angled Triangle 
BAC, nght angled . at A you have the two 
tides A.B 230, and therfide AC 143 and near 
three.quarters,and the included angle go de 
grees. I hen to find the other two angles, work 
a$.1n the laft Problem thus: Add thetwo ſides 
together,230 and. 143 and three quarters,and 
. the ſum is 373 and three quarters;for the firſt 
number. :Then take the leſler fide, -143 and 
three quarters,out of 320 the greater fide,and 
the. Remainder is 86, and one fourth for the 


fecor 4-number., and the angle A is the third| 


number 


(D bod CD 'boJd GP oO 


wy. 9 Od 
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mamber in the ruleof Proportion. Therefore, 
\ Set 373 and three fourths, the ſinn of the 
fides-on the firſt;: to: 86 and onefourth, their 
difference on the ſecond, and then againſt the 
Tang. 45 deg. the half ſum of the two angles 
fought on the firſt, is theTang. 13 deg.on the 
ſecond,theſe deg. added to the 45 deg” and 


| the ſum 1s 58 deg, for the greateſt of the two 


angles ſought:And taken from 45 deg.leaveth 
32 deg. for the lefler of them two angles. 
The angles thus had, to find the third ſide 
CB. Set 32 deg.on the firſt, to 9o on the ſe- 
cond,and then againſt 143 and three fourths 
on the firſt,(the ſ1de'choſen to work by i827 1 
on the ſecond : So much is the length of the 
fide C B, which is required. 
 Orelſe,makinguſe of the {ide A B, Set the 
line 58 deg.to 903 and then on the lines of 
numbers, againſt 32G on the firſt, is 271 on 
Pngnd : Thelength of the fide ſought,as 
re, 7 


PROBLEM. VIL 


Tz a right lined Triangle, the three ſides only be- 


'  7ug knows 5 to find the Perpendicular , and 
thereby the three angles. 


 Ert the greateſt of the three ſides of your 


_Triangle be taken for the Baſe, for ſo the 
| | Perpen- 
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Perpendicular will all within the Triangle; it 


then take the ſum ofthe two fides by adding 
them together, and alfo their difference, by: 
ſubſtrafting ths lefier from the greater : As in 
the Triangle C R DoamakeD B the Baſe, being 
the longer fide $35 foot, and the other rwo- 
lides be C D x60, and CR 271, theſetwa 
lides added together make 371,apd the lefler 
being ſabſtratted from the greater, their diffe- 
_—_— I7i. Theſe had, the IONS 


-, sto the ſinofthe two — 371, 
Sos the difference of the two ſides 171, 
to a fourth fam. Therefore, 
Upon the lines of Numbers onely.Set 335, 
the length of the Baſe on the firſt, to 37x the 
ſiyn of the fides onthe ſecond 3 and then a- 
ot I71, the difference of the fides on the 
{t, is 189,4 on the ſecand;this 189,4 taken 
out from the Baſe 335,0, and the Remainder 
1s 145, 6 the half whereof is 72, 8 : So many 
foot meaſured in the line D BR, from D to- 
wardsB,(becauſle the angle at D is the Sreate 
eſt of the two angles at the Baſe) wil 
to E, the point where the Perpendicular C E | 
will cut the Baſe D B. By which Perpendicu- 
web Tl le CDB, is divided inta two 


ed Triangles, DEC and CEB, |; 


which 
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| which being doae.all the other anglesmay be 
found by the third Problem of this Chapter: 
For here you hayetwo ſides DC 100, and: 
DE 72.8,and the right angle DEC oppoſite 
to the ſide ND C.Therefore by that third Prg- 
blem, toe find the angle E C D. 
Set 100, the fide oppolite to the angle 
known on the firſt,to072,8 the fide oppolitetp 
the angle fought on the ſecond ; and then on 
the lines of ths againſt go degr. the angle 
known is 46 degr.40 minutes. So much 1s the 
quantity of the angleF C D, and its Comple. 
ment to 90 is 43'deg.20 min.for the quantity 
of the angle CD E. Thus have you the three 
angles of the right angled Triangle DE C. 
And for the length of the Perpendicular, iths 
thus attained yntoby the firſt Problem, For, 
- Ser 46deg-40 min. thequantity of the an- 
C, oppoſite to the known ſide E DNonthe 
{t, 10:43 deg. 20 minthe angle D oppoſite 
to the Perpendicular EC: and then on the 
lines of Numbers, a gout 72, 8the length of 
 thefide known on the firlt,js 68,5 and fome- 
thing more: $0 1mueh 15 the ng of thePer- 
pendicular E QC,which was required. 
 Inlikemannex,as the Anglcs and Pexpendi- 
cular in this right angled Triangle are found 
even {9 are found. the Angles in that ather 
Fight angled Triangle C E & on theotherhge 
7 Os ” 
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of the Perpendicular 3 for you ſhall find the 


angle E B C 14 deg. 4omin.the angle BCE 


75 deg. 20 min. And in concluſion, you ſhall 


find that the two angles at C, made by the 
Perpendicular, namely E C D and ECB will 
make juſt 122degrees,which was the quantity: 


_ ofthe obtuſe angleat C,before the Perpendi- 
cular was drawn. 


PROBLEM. VII. 


In a right angled Triangle, the Angles and the 
* FHypothennſal being given, to find any one of 


the ſides including the right angle. 


N the right angled Triangle BA C, let the 
J angles known be as afore,at C 58 deg.and 
at B 32 deg.and the angle at A a right angle, 
and the Hypothenuſal C B be 271 yards;and 
you would hereby find the fides A C & AB, 
which for to do, the rule is thus by the lines on 
my Scale. ; 
 Asthe Radius, is to the angle oppoſite to 
_ the ſide ſought; 

So is the Hypothenufal or fide oppoſite to 
the right angle,to that fide ſought. 
Therefore to find the fide A C. 

Set the Radins on the firſt,to 32 deg.on th 


fſecond,which is the angle oppoſite to the fide | 


ſought ; and then, on the hnes of Numbers, 
againſt 
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againſt271 the ſide known on the firſt is 143 
and three quarters very near of the ſecond:So 
many foot 1s.the length of the ſide A C. 
--- - - - and for the fide AB 

Set the Radius on the firſt to58 deg.onthe 
ſecond, (which'is the angle oppoſite to A,B, 
the ſide ſought;)and then'on the lines ofNum- 
bers,againſt 271 the Hypothenuſalon thefirſt 
230 onthe ſecond:So many foot is the length 
ofthefde ABS 27 Iz 

Now for your further inſtruftion:Ler itbe 
ſuppoſed,that A B is the altitude of fome bo- 
dy,as a Tree,a Turret, a Steeple, or the like, 
which you would know,& can come no nea- 
rertoit thanat C; therefore at C take the 
angle of altitude B.C A 58 degrees,and then 
the angle at B the top of the altitude,made by 
the viſual line C B.,and the altitude A B will 
be 32 deg. being the Complement of the ob- 
ſervedangle to go deg. for the altitude is ſup- 
poſed to ſtand perpendicular, and to make a 
right angle at the baſe A. Then from C,mea- 
ſure backwardsin a right line 100 yardstoD, 
and there obſerve the angle of altitude BDA, 
and-fand it 434eg, 20 min. Theſe two angles 
thus obſerved keep,and take the firſt obſerved 
angle at C 58 deg.out of 180 deg. & the Re- 
mainder 1s 122 deg. which is the quantity of 
 theobtuſe angle BCD made by the — 

| ine 
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line © D, and the viſual line C B. This 


of 122 deg. the angle obſerved atD4.3 Jes | 
and they make 165 4s 


20 min.add together 


20 min.which taken from 1 © degr. the 


mainder is 14 degr- 40 in 


atB,the top made by the -:0h viſual 
and DB. Thus having. attain 


angles of a Triangle G 
=p = ſtationary diſta 
or Hypothenuſal 
blem,and-with theHypots 
by this Problem. 


min. .So much 1s | the 


the three 


8B, =P one {ide bes | 


yol may find the 


afal CB, bby the ſecond Pro- 


thexual.toe: alciade 


ual lines 
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CHAP. Ms 


[of Trigonometrie,. ſhewing the uſe of the double 
Scale, of Numbers ,' Sines and. T; Sy) 272 


_ the re rpibocs Iz Trienght either Faw 1 Ll 


erical.. 


PROBLEM L, 


'Nthe Clamps ABC of the ESP 
gratr,Let'thefide AC be 27 deg,4s5 min: 
-xrid the fide CB 11 d -ZO miirt. givers, 
** 41d thebafe A Brequir "ow 

For reſohition of this qi4re, "By thaw: wy 
As the Radius is to the Co-fine of onevh" 
"$ ven ſides; is the Co: fine ofthe orher 


T Fe thi Tot gon the firft;ro 62 dey. min. 
te Co-fine of the one fide given,,viz.of A C 
27 dep ye 6tt the ſecond ; and then a- 

the ne ofB ©, rr dept. 30 min. 
his rode .30mir on the firſt;is 60 tey. 


got 


s-fine ofthe baſe. Therefore, 


- bas The »oof the donble Sraleis 


the Co-ſine of the fide or baſe required : So Ml 
then the baſe A B is 30 degrees. Eg ul 


PROBLEM.1E _ A 


The two ſodes being givere,to find wcmad of the FA ho 
«yn anghes. + | 
N the Triangle ABC aforetnentioned;Let » 
A C be given 27 deg. 45 min,and B Cirfan 
deg.3c min.and let the angle A, next the (idefple 
A C, be ſoughe. Say, - the 
As theſine of the fidenext the anplefonghe ll 
isto theRadius; So is the Tarigent of the fide 
oppoſite to theangle ſought,to theTangenr offi, 
the ſame angle. Therefore, 
ITS 27 deg.54 min. theſide adjacent tothe & 
ſought,to: the Radins: .on the ſecondy 
d then againſt the Tangent.of 11.4 bl. 
min, the fide oppoſite to the, angle FR A. 
the firſt,is the Tangent 23 deg.30 min.on t 
ſecond ::So much 1s. the angle At. A; that was 


d. "I 3:74 233 23 2704 | y 
$i le fought for Lok ear robes 
pe ans Forget for 1ED,an, des 4 
lefle than 45 deg;then the beſt way to find BÞW 
is by the next Problem to find the baſe, "AE 
then having the baſe.to find the angle 7 B.. ..k 
But if thefide oppoſite tothe angle ſought, [i | 
be above 45 degrees, as ſuppoſe the ſides A C}| 
werel 
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were 61 3 min.and CB 54 deg.28 min: 
and the a Y\ ſought for. Then wk thts 

Set theRadinson the firſt,tothe ſine of the 
1 fide adjacent to the angle ſought, 22x. to the 
\| fine of A C 6t degr. 53 min. on the ſecond 3 
*Jand then againſt thetangent 54 degr.28 min. 

the fide oppoſite to the angle ſought on that 
th firſt, is 57 degr. 47 min. the Tangentof the- 
A ſought for. Here note, that in exam- 
ples of this kind the angle found is greater 

then45 degrees. : 
\ | PR O BL EM. III. 


One fode, and the oblique angle next nnto it being - 
| given ; to find the Baſe. EDS Re 
$1 Etthe fide A C27 degr.54 min. and the 
| Fo Ta 23 deg.30 min.be given,and the 
| As the Coffine of theanglegiven, 
' £8 veto Radius ; FR 
Sos the tangentof the fide given 

to the tangent of the baſe. Therefore, 
| Set 66 deg. 30 min. the Co-line of the an- 
Ale given, to the Radins,and then againftrhe 
angent 27 deg.54 fin. on the firſt.is thetan- 
Fecnt 30 deg. on the ſecond, the baſe ſought. 
If the fide given be above 45 degrees,as were 
Tye fide A C61 Ieg-53 min.and the angle A 
_ i | 57 deg- 


I 
p 


£ 


ine of the 


; SEE Sp * 


Gif 

_PROBLEM.IV.. Fw 
The Baſe mn one of the- oblique nie bn $ : 
— find the other oblique angle- 


I N theTr1angle aforeſaid;Let” Debivth | 


the Baſe 30 degrees,;and;thegblique angle 
A 23 deg.30min.and theangleB required.Say, 


AS Re Radius,is tothe Co-{ine of the Baſe? F 
So is 'the Tangent -of . the ano pracn,> to 


= 'Ue Cor rangent ofthe angle required. 
— OR c 
[Yet the Radius on the firſt, xo 66 degr.thil 3 
Co-fine fe ranger of he ah | 7, R 2 

' 320 min.the tangent of the; n, 1s 
tangent 20 deg. 38 min, wl be £5 rem k 


gent of theangle B. Where TE Ola anggeſ « ” 
is 69deQs, 22, WIN; | e S 
Ifthe angle given | be aha 5 
fe angie given be The © Bb: el e F 
A-B:60. degrees 0 Ne TR ERA 


and; then gal t tangent 
gle: 69- degrees 22 'rHinpites ON 5 


G 


Ml 
| th 


«oe 
23 de- jo. 


I. 
a4 14 


- 


{1 23 Pe. wh minutes, the e Tangent of the 
ns 1V-M 


PADDED PROBLEM. V. 5Safh 1 : 


The Ba oops one -of the hone _— given: Zo 
> fired the, 44 xext the Jame angle . 


1: k IRR AR goes an than 


t.to.the angle. Abe requirediSay, 
No | oem [-onige of Hecegs 


nſtthe tangent « 


30 conan then is the apr ey of the FA ag 
27 deg. 54Irhifi. ' 7.10 0 


he a 
EEED , 


i the baſe - above . 


. A x | - 
'-:2-tWICH # 49) : ich If 13 103 » Ie 195 th ww O F 
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PROBLEM. VI. 
The Baſe, and one of the oblique angles gi given. 
i find the ſide oppoſite to the angle given? | 3 


1; the Baſe AB zodegrees,andthe ung 


» Io 


A 23 degrees 30 minutes be given,and 
fide C B oppoſite to the ſame angle A be 
ſought. 
As the Radius. to he Sine of the Baſe; a . 
So is the Sine of the angle given, to the 
Sine of the fide ſought. Therefore, ; 
- Set the Radins on the firſt, to 30d (| 
the Sine ofthe Baſe on the ſecond;' depen, 
againſt 23 deg, 30 min.on the firſts 11 degr. *M 
30 min.on the ſecond the fide ; - Oteh was 
ſought for. 


PROBLEM. VII. 


fedeynd the angle next it be 
ye pee pri 2 1af'3 GE A <a 
| -Er the fide AC;27 depr.94mhin--and the 
-2-: A 25:0 go-nindkws gonna 
eB C required. Sd, -::-5 71 
| As the Radins; to the Sine of the ide 
known; 5 
$0 is the tangent ofthe eknown,tothe \ 
tangent of le roqueed. Trove. * 


Ee B- 5 
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| | Set the Radinson the firſt, to 27 d 54. 
| minutes, the ſme ofthe-ſile known; an then 
| | againſt the tangent of the angle A,23 degrees 
zo min, on the fxrft, is the - Tangent 11-degr. 
30 minutes for the fide C B, which was re 


quired. 


PROBLEM. VAIL | 


Ore fode, and the obli re angle next if 26% | 
krown 5 3 to find the oth  obloque angle, on x 
I Et the fide A C, 27 54 mind the 

x A 23. Go 4-8 EIVen.ang the 
As Ep Radius af the Cocfir ine of the Fe 
given; . Di 4 
'$ois Fe inc of theane given, tO Ire: | 
fine of the angle ſought: "Therefoi 
Set the Radius. carholnf.j0 62 deg.6 _ 
- the Co-ſine of 27 degr.54 min.the fide given; 
ad then againſt the'Sins'ofthe anglegiyen, 
23 deg. 30 min.is the Sine2c deg.33 minahe 


t:of-69 9 dg 27: min- n.thearge B. 
which gs 2 TR Ho 


"s; 


vY VT Yves 
| _ 
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= TP. ©} 1170 273 70 eltbefF 5: 12, 

wi - PROBUPMAIX! _ n_—_ 
IT! > F 10 37927161 9513 3. 

Onefttle; ad the 2viile oppoſe to itheinghnemns: d 
-#0 fired the Baſe. J $51! 913 101 2eoJUinr: tl 
Et theſ1deB C 11 deg. 30 min. ug A 
L bat _ _ roy _ &;and let b 
the Bai ye kno = b 
ES Ne 8 2eot x FR 
© fide vans: - — | pl 


Dro 


iba F 30 nah fr ori ; ; 
VERNON F tOIJn Dry 
þ = tide Fes: andthen ſt the andy 7 


is the fine zo deg. or 
| HE 3o deg, i5the baſe 164 2s 


PRO: LE MK: 


5 | 


4 « 
:i*y y- 
Ls oo wi 


15 37:3 eLAOIT OR 3125 geo x 
F- Ute TER UT x2-deg; 4oninunidnba).: 
angle A 23 deg. 20 min oth. Am: I | 
fide A C ſought for. Say, bo. 
As the Tangent of the anglegiven,is to the £ 
Tangent of the fide given 3 2] 
yu” n% Radius, to the fine of the other |: 7 | 
As. Therefore; -+ 


*-- 


Set I.) 


IRIGONOMEFRE 
Set the Tangent of the angle A,23 degr.30 
min.on the af-20 2H & Ta Hagennct I deg.30 


min. on the OS andt inſt Se 
on 4h<\firit,s 27:degs .mi:Tha © 
a AC , Jought\for, «+ WE © (2 ky Mi SIO 
CE it ſo falleth opt in os Probletn 
al og FOOL I reaſon of a great Gt: or 
I an ſolutjon cxhgor heregdily 


ſet down, yet. you Hy F 


'ES the: Jines amn-the 
ame, LH En ae Fa Ng 


Srobt.. - 26Þ os pF V7; 3 ( 2/3 5111 : ' 


PROBLEM: CT; bon'ggr 


A {i8T SA 7 


Dre ſens the e arg geſt ” 3p beg i owns 
grate 6 bl 9717 170 MOVi "IN TIO 


NU W 


fide CB x1 dew: 30.in o_ the 
\ 23 4 30 mig-be goo and rhe 


424 Pr $ 5 b--) C + 7 af V7 


Co-ige of the; Gs grogwghe Ge 
Zee angein <bil Silt Lf. 
2 cad, 20 he ie 06 the go 


ab nred.,. herefc Ore, + £2 22h 713 
WE = B. jive 30.min; the Co-ſingof the fie 
227% wap. L 

1. :to.66 degao.mmin. the 


OFA' : ang xepand aha agg 
oe 1 - 57A bo, 


{75 BI _»-v 


iF# 


460 is | 
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PROBLEM. XIT 


The Ba e, and one fide known, tofind the oblique 
ang + ade f the Jane fide. 

wo__ fide A C, 27 degr. 54 min.and the: 

A B 3odegrees,begiven,and the an- 

A adj joyrin to the fide given,ſought for. 
' Asthe *.4 of the Baſe,to the tangent of 

_ thefidegiven 

| Sos the > abl the Co-fine of the angle 
required, Therefore, Ko t 

' Set the tangent of the Baſe 3o degr.onthe þy 
firſt,to-27 degr. 54 min. the tangent of A C, fn: 
the ſide given on the ſccondzand then againſt fi 
the Radius on the firſt,is 66 degr. 30 min. on - 
tlie ſecond, whoſe Co-fine is 23 dey. p my. 
Thefine of the angle A that was ſo | 

When the Baſe and fidebe above 45 ; der: Th 
as, Suppoſe the Baſe AB ke 74 dep. s mn. | 
my ene AC frdeps 3 min. n. then ſet the 
tangent at fide next '/baes | 
G1 deg, 53 MIN,o0n the firſt, to t] . 
ſe 74 deg. 6 min, on the ſecor 
- [then agaifiſt the Radinson the firſt;3s3 
' 2BJ mimahe Cofine of the angle A\After this | - 
"nannies, by altering the placing of the terms | | 
giver, One Way of other,any quere may bere- fy, 
folved, PR Q- 


S 


” 


a 
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49 
- PROBLEM. - XIIL 


7 &, and one fide fide being given 3 fo the 
Pg oppoſite to 7 ſame ſide. fo 


Et thefide AC, 27 deg. 54 min. and the 

11 ,Baſe AB3o degbe given,and the angle 

Þ required. Say, 

As the fine of the Baſe.to the Radius. 
So is the fineof the ſide given,tothefine 

of the angle required. 

Set 30 deg. the fine of the Baſe on the firſt, 

o theRadinson the ſecondzand then againſt 

Þ7 deg. 54 min.the fine of A C thefide given 

Þ mah inil,u 69 deg.22 min. The fine of the. 
vgleB, which'was required. . 


PROBLEM. XIV. 


Fagher ay ie being given jo find the 
> HF mo 


1 . Et the GdeAC 27 deg. 54 min. nd the | 
Al B22 AP 30 44 be given,and the ſide 
t for. 
1] pubagh Colne fide ver.to the Ra- 
*] dins; Sois hot mn. Baſe,tothe 

. .Co-fine of the fide ſought. Therefore, ; 
' Fer 62 deg,'6 min.-the Co-ſine of the fide 
iven.to ae then againſt bodegs ; 


f 


S 
Ss | 
_ 


is _ ftherinte Stein - 


the Co-ſine of the Baſe, is 78 deg.30 min. the 
Coqpcortig gle E,;18 degre39 min.that |* 


was Iequire 
ki _- 2 + "A "I "* ; 6 TIN q . ” , 2 #1 h _ NJ 
«.4\ % L e V. VII Þ 3 SE 4 4 NY J \ * e JHAK Þ.- ; 


PR aB L AM, S 0 BED 
ao obbge a9 Dale ethos iedies = Tl et 


La: 'be fought... 
MW SHE Saget 0 of one oft + ie ſt 
Nr Os 
No © So is the Radius, to the Co-line of, 
| Fa D&Y i309 of 


©; et the ear, of: the.one an aas gh 
at A 23 degr. 30m. onthe to the Ce F 


tangent of the. other a agrOR 20d 

| the CE z and then ik _ b't 
dius.on the firſt, is the ſine 60 2 * 2 
ſecond; Which is the Co-ſine of :3O'E "ET ' 
the Baſe A B, which, was 5 required. - 0 


* Y L Fc þ 
 PROBL PM. 2KVE: Aud, © 


# 


Sfe 14 X 


being gives. 3 to. findl q 


EI +09 I 2: CO, [5 Ti wp) 


ahPI E 


27,n9vQþNn 
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* [8 thee of one of abe ariyjcs, -to.the 
©6-fine of thyearherangle3.:: - - 
.|t vthe Radius;ro:the Codie of the fide 
> Sppeſite to that angle,-whoſe' Corlinc 
He —_— Bilge oh ; Jeg 
the fine 23 39 Bn. 
| atheiſt, "16/50 deg.2Þ minabe Co-ing.of 
le ather 'anvie B 69: wk 22 mn.” Anditheg. 
rr ener ins;/tiv 62:dc8ro 6 min, whish- 
bf Co-ſiti& of! 25: ideg.154min.the ing of 
he fide AC ſought. Having ſhewed the uſe 
ofthe doub\HEMes, thoough alltbe Varieties of 


Pgbr ag led Spherical Triangles, I come to 
« {er di "I\N6:r 4 


 *xxr 1 2; yy A 


#1 


"7 Oblique angled ſteric. | 
ed d £. 2:41} Of! EY 
: JÞn Nerf > 7 Triangles: ng os oY. } 


[- i 


Jas LA SKeSiew. Sv. 


-_ Fte to ome 0 Rs 
a rt 


OOO oo ODT; A, 9 TE rr OIPIT> -- -— PR _ 
_—_— C—— 


—_ OY _ 

P22, = 
VOOR I IG er I ET or 
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- As theSine of the angle te tothe fide |; 

_ _ known;sto theSineof theſame ſide, || 

"—- is the Sine of the angle oppofite to; the | 
_— . he,tothe Sine of chat ſame fide. | 

herefore, 

- Set 38 deg. 15 min.the fine of the angle E, | 2 
to'theSine © the _ ven30 deg. (vis.A B 
And then againſt egr. 30 win.the Sine off. 
the other angle _ the: be faſt, is 18 degr..4z 
min.TheSine of BE thefide ſought. -i T 


PROBL EM. XVII © 4 


"Two hon ar ang Tc: te to one of them be H 
ing known ; to GI _— Poſte to the p! 
 otherof them. a 


Ne ThngeABE rae ie Ae F 
30deg, the angle E 38 degr 15 min. and} 

the fideBE 18 7 min, and let the angle 's 
's + wary w_ FORT IN ME 


® C1 


8 
| $ofbrheSine ofthe flop | 
"Be fought;to the Ine of a 


Therefore, . 

| ane 

| min. i: WR An; ejde 
on the dent then againſtz 


ſhe fine of BE the other fide, is 23 degr. 30 
eimin. the {ine of A its potite angle, which 1s. 
be thing that Aid; ſought. vl 


c = #6 - | $4 | I 
PROBLEM. XIX. 


>| 1iwo frdes,and the angle included between then -J} 
Dy. being known ; to find the other ſide oppoſite to | 

1 8 that angle. ; | 

"IF N the Triangle A B Ejlet the fides A B3o | 
13 degandA E, 42 deg. 51 min. with the an- 
ge Aincluded between them, be given, and 
he fide B Erequired. | 
Here' firſt a Pe 


rpendicular muſt be ſuppoſed 
. ler fall from the unknownangleB,tothe 


ji 
" 
7 


| "7 | 
+ So s:the Tangent of A B, to the Tangent 
of AC... \Thorokes 1 
-j. Set theRadius on the firſt, to66deg.3o min: . 
Je Co-ſine' of the included angle Azand then 
-pgantt the Tangent of A B /30 degrees the 
eller fide,is 27 degrees 54 minutes, the Tan- 
gent-of the diſtance from A to'C,on the fide 
PE; therefore C: is: the point: whereon the 
Ferpendicular wil fall. This diſtance A C 27 
$6cg-47 min.dedudt out of the whole fide AE 
: 4 42 deg. 


ff 0, CÞ Mw 


Wo | af Ye olds eb To 


42'deg;51.mn And the raed © N 
4##tin. '- , Thenlay, Fs 
As the Cofine of A©:xthe diſtancefonh In a hk 
Is to the Co-fine of C E,the Remainder i 
- Sois theQ6-fineof AB; the leffer fide, fa 
_  -» the Co-fine of B E,the Jide required:7 ſth 


Therefore. : by 
Set 62 Up. Smit. the-Colfihe of AE A 
inc found, 75 degr. 3 mini. the PA ; 
of CE.theRetnainder ;aptthenagiinſt Þl - 
-degrecs;the Go-ſine of therfide ABas.7 i 4 
ig: make Gooknt ebbeBed Gale! aA Nr 
the fide required. 2375 hi 248.5 
© > 44a wear chotinvbl Tuan 
rianfks, whenthe tents: aroponnded 
kwo-hdes aml-oncanglegrtwonnpltst-ot 
fide, tunid yet not reabveable by theawo! 7 
Problems before this:ThatthenaPeppendicuf 
lar isto be let fall, (or ſuppoſatito belt fi | bag 
 fromone-of the rinknown angles, t0:thedid: 4 
_ they ctogand-lo bf the ey pl ed 8! 


#. FRIGONOMBERE kk 


Ir 
ap [1 


7.both. aoutex;.hoth-obtu uſe 285m the Trk- 
Mo e A B E. And ſpmetime this merpendicys 
hr fals withoutthe Triangkagd that is,yhen 
erthe angles at the ends of the fide wherepy-ic 
k.are of differing kinds;thrt is,oc! acure,g 
| The other obtuſe, as the: Triangle ADB, 
| thePerpendicular BC falls:on'the fide 


ADit- being prlonged, as it: wal reg 
2 thoſecalcs,”!) (42 THERe - - 26G 


l E- SS KORLEW-KE, 


bs Wl ble HkHed SitapPBem 
1 (OH 'o givers b fo 2d Dr FWae age 


"Et the fdes; AB 30 Ss 


«4.. 
«is G 
4 ” 


ed *, angle QICc LT 
fles. Lerpend EO = ſhewsd. 
of 1s thin ERre the to ' 66 degr, 
min. the Co-fin ine of the included angle 5 an 
{then againſt the Tangent of 30 deg. thefur- 
ther fide, is the Tangent 27 deg. 54 min. So 
\[ ch 4s the part of the ſide A E, betwixt A 
<1 and thepoint C,where the Perdendicular fal- 
Jleth. Now if 27 degr. 54 min. be taken from 


} -2 deg. | 


\Perpengi 


2 
?! 
| 
' 
C | 
| 
[4 
| 
| | 
9 


Nhat arg» 1 


$4.4 dM; ode EAN 


Gros hates 


| 
F 
| 
| 
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42 Os Wd os rang oy it ml 
the fide df the rectangledTriangleB CE] 
Now to find the angleE.the Analogic'isthum, 

As the fine of the {ideC Es to the fine of} 7 
the fide AC3z So is the T: of the a 
included, to theTangent of the angle = | 

And therefore. 

Ser the fine of CE, 14 deg. 57 min.onethe 
firſt, to the fine of A C, rs fo _—_— g 
yart vans and SENS 

23 deg.30 min.is the tangent $ deve 15] 
min.the « E that wasſought. ®: | 

Otherwiſc,having let fall the Perpendics- | 
larand having found CE ,T4 deg,57 min. to-f: + 
whteinG 13 date 45 yan: then to-' 
Dorey by the 12 Problem of re&tan-J 

Spherical Triangles,in this manner. + 
| ML He Thien of the Baſe, 18 degpr. 47 * 
min. to the Tangent of that part of the fide 62 
C E 314 degr. 57 min. Andthen agai inſt the: 7 
Radiuson the 38 degr. 15 min. thefineÞ* 
ofthe angle E.as before. In this manner may 
any of the other terms be alſo found ont, by fi 
one or other of thoſe Problems. 00 
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PROBLEM. 3 XX. - 


I Two ſider, ted one anole 3 next to the fode ſanghe! be- 
- ing give 5 30 find the Jt Nas: | 


Et the fides AB 30degrand BE 18 d 
IL: mim.and the — 23 deg.30 = 


AG fide AE required. Here firſt! 

l the perpendicular BC, and ſay, 

-:As 60 deg. the Co-ſine of AB; 1s to-71 degs 
13 min. the Co-ime of BE; 2 degpb 47) 
min. 

EN is the Co-fine of AC 27idour. 54. min. 
viz. 62deg. 6' min. to 75.degr:3 min. the 
| Colineof CE. Therefore; 

'Set: 6C deothe Co-ſine of AR; to 71 degr. 

7 $13 min; the Co-fine of BE5anbhen againſt 
'| 52 deg. 6 min..the Co-ſine of AC, is 14. degr. 

el —_ the Co-fine- of CE; wherefore C E 
hag degr. S7 Bun. which added toA C27. 


gr. 54 Min makes 42 dag riign: on e0R 
EAR, whi ich was INE" "riR 


"2 
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| PKOBLEM Xt. | q 


Fo fe es, DN wt anche eliecnt fo one - = | 
_ ven , to find the angle included by: 
672 Li 


[:Wit thae Gidexjl toes hedge deans 
B E 18 depr. 47 mni.- with the angle A | 
\ 
B 


Cc VP 


MIC mr And tet the obtuſe angle Bin-J. 
ed betwixt the twoſules BA, BE; be N 
required To reſolve this demand, FE \ 
IF 


"7; 'As the Radins, to the' Cone 
- Soixthe C_ A Ao the 
Tangentof 


"a As the:taligent of BE; tothe Tangent 
of AB; Sos theCo-finc ofa Bc, totheſ, 
- CodincofcBe. Therefore,  -'- |; 


* 1 Ser the Raditts, 066% ww © 
A Band: LApAlr _—_ Sify 
depr. $o-min. is the T. —— x 
theangle a Bc,madeby Il thepe 


dicular, and is part of the _ aBe Gag 
Now to find the Remainder. 

Si. Set 18 depr. 47 min. the Tangent of B "| he 

e firſt,to the Tangent of AB 3o dey 

any n againſt the Co-ſine of a B c,whichi 

20 deg.38 min.is 36 deg.46 min.whoſe Com F 


—_— 48 degr. 14 min. is the angle c B 
windy 


"I TRICONO METRE. | 


Which added to 69 degr.22 min, makes 122 
Fs ge min. the angle ABE,whichi Is oe thing 


PROBLEM XXIIL 


| Two av ales,with the fide | betwixt thee being 
hoes 3 fo find Lrkgs the other w_ 


Et be enthear es A 23 
Law bi2a deg SF mig the 20 Ry 
EeS: 1e fide required: Th 
Wis a having ter fall the 7 perpendicular 
BC, and found ce ang! ecBE By; Jy; 27-3 


3 

ef As the Co-fine of c C e, 15 to the Co-fhie 
ofaBc; 

i | Sois the Tang ent of A'B, To the Tangene 


TY YO©' © 00. Gn 


oof BE... - Therefare, 
[| Bot g6 degr. 46 niiake Co-lins of chaan- 
gc cBeon the firſt,to the Co-ſine of the,an- 
$ pea B czand then againſt 30 degrees,thetan- 
vi ver © of ticfide Wes is the tatigent 18 dog. 
"4 | Thins. the fide BE , which was required. | 


PROBLEM. XXLY.: ons 
Y Tivo angh + with the fde yi betwit thew! being 
'f ezver,to fed the boa —_ F 


| s Fa - Et theangleA 23 dep. 3093-888 the a11- 
ie B2122 degr;36 6 mx2 WOK SYEdulc A B 
: IL 30 de- 


- _ 


os IJ 


156 The uſe of the double Scale is 
20 degrees be given,and the third angle at 'E, : 
quire 
Having let fall the Perpendicular,and mand : 
the angles a Bc,and c Be. Then fay, 
- As the Sine of a B c; is to the Sine of c Be, 
So is the Co-fine of A, the angle given,to 
the Co-fine of E, the angle lougat, | 
Therefore, | 
Set 69 deg.22 min. the Sine of a B conthe 
- firſt, to 53.degr.14 min. the Sine c B-e on the ||.* 
ſecond ; and then againſt the Co-ſine of A 56 4 
deg. 30 min..on the firſt, is 51 degr.. 45 min. 
the Co-fine of the angle E. Wherefore E is 
-38 deg. 15 nun. 


— PROBLEM. XX V+ 


7 * Two angles, and 4 fede opp: te to a of thee 
"-being 2#ven 3" to font. the ſe e adjacent to'both 


the angles, - 29G 0-19 


JF: Etthe-angles A 23 d 3ominandES$|y, 
415 Mig.with thefide BA 3ZO degroes.beingN 1 

oppoſite to the angle E be given,and the fi k 

AE required. von 
Heving ; let fall the Perpe ndicular,and roge-f. 4 

ther with it found A'C, part of A E. 

; Say then, 

of As the tangent of E,is tothe amjgens of al. 

Soils the fine of A Co the ſine of C E.- 

There-| s 


j 
Þ 


le 
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*.P Therefore, 
"Let 28 deg. 15 min.the tangent carts 

| 

, firſt, t0.23 - 8 '30 min, the Tangerit of Aon 
| | the ſecond; and then againſt 27 deg; 4 min; 
* | the fine of the fide of A C. on the farſt, is.14 
deg.57 min. onthe ſecond, , which isthe fine 
of C E.This 14 deg.57 min.added to 27 deg. 
54 min.the other part A C afore found,makes 
42 deg.51 min.for the whole fide A I 
'was ſonght. 


PROBLEM. XXVL. 


| Ta aighs and a ſede oppoſite to one hone 
Ing Row > 370 oo the rods ___ 


"Oo % Wim CÞ 


- 'Extthe angles given be A 23deg.2 >0MiN, 
gubs 285 15 Minandletthe FdeAB 
ppolite to the angle E,be30 degr.and 
: Pt Herd angle-a B e be required. 
Asin the former Problems. ſo alſo in this ; 
Let fall the Perpendicular B C,and by it gain 
; the angle a B cy. which being had:to. Zan the 
Remainder of the angle a B e. Say 

« |, As'the Co-ſine of the angle Azis to the Co- 
ay 3 fine of the angle E $21” 5 

- $ois the ſine © aB. c, to the line of eB&. 

' There 


af fore, 
Pp Set 66 deg; 3o'rmin, the'Co-fine ofthe an- 
«| ba A pathe falln 5 ay 4508 the Oe” 


1652 = The aſe of the donble Scale ir 

ſige of the angle E on the ſecond ; and then 
tt 65 egy. 22 11h. the fine of a Bc on 

oft is 53 degr- 14 jr. thefme of © Be. 

Theſt two ahgles added together, make 12x 

TT OY 


PR OBEEM, XXVEH 
The three Ges being given, to find uy one ef the 


angles. 


Et thie three fides be A B 20 deg, AE 42 S 
©. deg. 51- mm. and, BE 18 deg, 47-mit, « 
| = let the angle B be fought. = 

To reſolve this Problem ; Firſt, Add all the} * 
three fides topether itfto one ſit, of which 6 
nm antes ;aidchen from that halfrake - 

| = . 

I 

jp AR: 3od.vom} c 

This thts fides given, areAE £22 d.z1 hf p 
BE 18d, 47] -R 

The fn of the three fides 91 'Þ 
Fhe half ofthat ſum-, m 


The fide AE, oppoſite to the re- FA d 
-@ptired: angleB, 


B, fubſiratted 5 
; Apdtke Die bees "i 


7 FR bl 
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This done, to Proceed to find the angle 
ſought. © Say; '; 

I omen to the Sine ofo one ofthe 

the angle ought 3 5 \$0'1E 
the Sine of y6 ras fi Tf the 
ſame angle, to a fourth Sine. - 

- 3:Asthat: , tothe Sine of the 

balf fam's/60 is the Sine of the reſeryed 
| diffedetee;t0 a ſoventh'Sime. - | - 
 Fhevdfore; - 

" xSet the-Radivs on the-firſt;to 30 degthe 
Sine. of one ofthe wn 7 including the 
j angle 1 ndthen 18 deg:47 mim. 
{| the Sine of the other in fde,wg deg, 
I 16 min. for a fourth Sine. 

2 Set this fourth Sine 9 deg.17 min.on the 
firſt, to 45 deg. 49 min.the Sine of the half 
ſam on the-ſecond ; and then againſt > degr. 
52 nun. the Sine of the reſervzd difference,is 
13 deg, 20 min. for theſeventh Sine. 

This being done (by the help of a pair of 
I Compaſſes, or otherwiſe) divide the diſtance 
hetwixtthis point of 13 deg. 20min. and the 

'Radins into two equal parts, and the nuddle 
' Point is at 28 deg. 42 min, whoſe Comple- 
- ment 61 degr. x8 min. doubled, makes 122 
degr: 35 mim.” the*angle a Be, which was 


ſought. 
'S PRO- 


M4 


160 The «of ofthe ded eden 
PROBLEM: XXVIIL 


The three angles being onely ws; fo » find ary 0 
the feaes. © 4 


O reſolve this Prolem;he angles are to 


angJes,(otherwiſei it is unreſolveable) and it is 
thus done : Inſtead ofthe greateſt angle,take 
its Complement to-180 degrees, and thenthe 
angles convert theinſelves into ſides, and the 
fides into-anglcs.and: thenthe reſolution i is jaſt 
the ſame asm __ Problem. 


be turned into fides, and the fides into- 
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I _ 
T be Uſe of. the- Infrumen 
.in Navigation. ke 


"T* His- Inſtrument ; | "with theſe Dole 
©} - Scales inſcribed thereon, isof moſt ex- 


Rm” and jeave the reſt to the | 
t& ft} ont of therwſelves. And firſt,” > the 
Meridian Line;arid Line of equal parts Jojk- 


ed together, uponthe Inſtrument,you may do - 
all things that may be done by the Table of 


Mexidional Degrees, ſet forth by Mr. Wright 
Mc: Grzter, Mr. Wingate, and others treating 
of Navigation. 


217 PR OBLEM. L 
i: cer being proponded, the one nuder the 
ld nl the other without ; to find 
| : * their Meridional Difference. 


© Ook the Latitude of that | place fituate 
without. the Equinodtial, upon the Meri- 


equal parts, js the Meridional Differcnce. of 
thoſe two places, 
Examples 


* ccellent uſein Navigatiothas I ſhall ro | 


Yn ns. > oh en inns mg is I oo a _ L - 


| an line, andight againſt i, oh the Lane of - 


: , hy % IY » "3 
- 


betwo plaveshebwern which you weokl Mi 


Theo ofti dnbieecyin 
| Example. Let the enterance ofthe Riverof 


the Amazons, under the - beone | b 
place propoundrth, and the Lirard inthe La- . 
titude of 50 degrees be the other place, be- , 
theeButiich the Metidiofal ends f, 
fired I 


_e 


Look 50 degr ces, the Latieddt of the Li 


| tent! j parts ol A degree, or. deer, 
|  Biiaittes.So rauch is: h 
crence of thols two places, | 


PROBLEM. it 


both Northevly, o+ both Suabs || . 
y to fd their Meridonel) Dif J 


EAA ry pak wt 


— hopdie Seay: 
ference. 


Ubſtradt the. degrees and minutes which 
you find on the Lineof ond and Tis 
the jeſfſer Latitude;from the deprees and "The 
mes founton thefatne Line of Fl pars 
againſt the greater Lattode and cheſt 
-o the Meridional Difference of thole 7 


Mo cnpleLer 8 ChePopher in che; 


che Meridioral Difference 3th Teenie oy 


4 
. 
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St. Chriftophers is knownto be 15 degrees 20 
«ies! cor to which an{wererh on & 6 
Line of equal parts 15 deg. 69 ceatelimal mj- 
mittes:theLatitude of theLzm2ard walfo known 
to be 5©o degrees North. To which on the 
Lineof equa s anſwereth 57degr.go cen- 


teſins. Now take 15 degr. 69-6ent. the leſſer 


] 
number of degrees found an theLine ofequal 
arts,out of 57 deg,go.cent.the greater. num- 
bo degrees. fond on the-Line of equall 
| 1 the Remainder is 42 degr. 21 cent. 
or 4a Ucg. L2 min..ofthe wary diviſion. 
- So -ithach is theMleridional Difie defired, 


PROBLEM. It. 


Tivo places being ſituatethe one Southerly, and the 
7 ther Northerlyto fd the Meridional Dif 


ference. 


JT Ake the degrees and parts formd on the 
' Line of equal parts,againſt the twoLari- 
eudes propoſed, fonght itrthe Meridian Line, 
aA ad them both together, and the ſam of 
_—_ is = Meridional gan, 
Example. Let the two places propoſed. be 
theCape of GrodHope,in theLatirude of 36dey; 
56 min. . South, and 7apar in the Eft Dables, - 
| WiotLatirndeis30 degrees North. Now on 
ieVicridian Line,look 35 d&gr, 30.min; and 


- againſt 


% 24 
Sel 


againſt i it Ronen Line of equalparts,is 39' deg; 


28min. Theſe two ſums 39, 15, and 31,28 | 
| | being added together,make 7odeg.43 min.So | 
"  much6 the Meridional Ditterence required. 


PROBLEM. IV. 


TheLatitade of two places,and their Differenc 


* Longitude being knowe$o find theR; 
1 ding from the one to the other. © 


7% the two places ;ropoſed be theLiverd - 


wr 


and St. Chrif:ophers 5 the Latitude of the 
Lizard 50 —_ and of St. Chriſtophers 15 
deg. 3c min. and their Difference. o I- 
tude 68 deg,zo min.AndlettheRumb paſſing 
from hel od to St.Chriftophers be required.. 
 Firſt,by the ſecond Problem,ſeek theMeri- 
dional ence between: the two places, 
- which you find to be 42 deg. 12 min.by that 
ſecond Problem, - ' Then, 
_Upon the Line ofNumhers,Set 68 degree 
30, min, the Difference of Longitude on the 
firſt; to 42 deg. 12 min.the Meridianal Diffe- 
- rence on the econd;and then upon the Lines 
of Tangents againſt the Radius on: the firlt,is 
theTangents 58 deg.21 min.on-the ſecond.So 
much - "Seth the Rumb from the Meridian, 
whchs on the fithRumb from helen 


 [Theaf of js _ Sale 5 7 


15 min. and againſt the 3o degrees is31 deg-| - 


, _ $$, DE” I 

v Py . = : a 7 me v4 WT \ {7 
SY 6 _-" gc 4 - Ge as "2 * A : 

"" 4 - 

. 1 a £ f oe 

*%*4 [ - : F 
_ . : 
F 


: ; 
" 4 . k " —— 
"% To 1 


—— 


' NAV IG-A TION: 


i edlanteand rwo degrees & minutes, 0 over 


and above thar fifth Rumb. !, ; - 

1] Andifyoube to failfromthe Lizard to = 
Bermndas Ilands, inthe Latitude of 32 degr, 
25 min. whoſe Difference of Longitude is 
known to be Weltwards 70: *oe nd you 
| would know on what point © Coma 
you muſt ſteer.your courſe thither. < 

Here firſt bythe fecond Problem, : ſeek the 
Meridional Difference, and find 1 it 23 deg.36 . 
min. . And then, | 

Set 70, the Diff. renceoſ Longizade on the 


rence on the ſecondzand then againſt the Ra- 
J dius onthe firſt, isheTangent7 r:deg.21 min. - 
$ on the ſecond;that is, on the point 71 deg.21 

min: from the Meridian;or South point;wh ich 
f is on'thefixth Ramb;and-3\degigi min.over. 
I And 'becauſe the-'Berapydas- lye Weltwards 

fromthe Meridian of the rd therefofe 
F the Rumb. is the: Weſt Southweſt Fon, . and 
.3 degogr:min. over. |. 

Heneisto be noted,that every Rumb from 

' the Mezidian.containeth 11:deg, 15-mi0-AR 

therefote the firſt Randbmakes garangle with q 
{ the Maridian:of 11 degr. 15 mm, the {econ 
Rumb arrangle of 22. deg. 30,min. and Dor 
{| the +eſt;;:as in thelittle Table following apy 
pearetb;;wherein you feethat tbe:ſpreh! Rap 


% _ k 

> wth & - EW © - 
4 7 "of IE J 
a 4 ? . \ 

£ . "I" » FM 

_ 

- , E 

= 

: 
Y 
: : 


The uſb of the double Scale in | 


4 % + k, y : # 5s 


makes ice ef cy degy 30 min. which Z 
ken from 71 deg-21 pug apr rs JR 
there remained 3 eh roo: 18 
fixth Rumb. Jt 
J*1 7 15 mint. | I 
22 deg. 30 min. It 
3] 33 deg. 45min. Jo 
WRHEE: Oo min. 1: 
degIs min. 1 © 
wh 30 min. ly 
151534 45 min f 

L Þ1 godeg 
PROBLEM. A -4:00.n0e 
The Letiteder of two places being ginex with the : 
_ Runnb-z to find the diſtance wpon the Rua R 
Et the place frqm whence you fail be in ou 
the Latrude of 50 degrees, and the Latif -: 


tude of a place to which youarecaine; be-g2 * 
deg, 30 min. So that the Difference of Latz- 
tade 1s 2\deg, 20 mir. find alſo you, and that 
yon haveſailed on the fiſt Rumb,: from uhe 
Meridian Northerty;thatk.have madeanan- 
os NED Kare | 


7 0 my BB mr rw ©. mus: 


TT Fr642mov "I _ 


Set 9.1 Co-ſine 

RTE: > mi on the the 

J & then on 6x Lineof Nambers,againſt'2,50 

| the Difference of Latitnde on the firſt,is 4,50 
;Or'4 -— 

Chance failed mon — /comBun i deg and 
munutes. hl ahingin c 

- Again. Let | 
| North Tatitude;beirhe place Rd 

| you aretd go'y and lepute'other place that 

[enrves Safth be Ch; y7, inthe 

t3cep.z0 ki N Aridthe 

| adit &om ond tothe other,bexring 
og the tan bPthe ificard.; 2T 

| man. A — oe ahaha e fifth 

Ratb.' Newby! defer known: 
world know! cw Glen apon thehoboe 


end RR 
- felt fubliratt _ degr. 
2 220u teller Taititnds on of '50.degrers, 


His previter Latitude; awdithe Rentainder 
deg.30 min.is thetrue Difference og 


mid then;Set 97 degi, 3yminthe Co-fine- of 
the poo, te ob Radius on the 


® 


PROBLEM. v1. 


beir diſtowr bes | fir 
The Leitader Senna F ths [ 


Et the two: :— i be thoſt 
n mentioned 1 _ the lllProblenwhoſeL 3 


bites were 50 —_— 5200S: 
un 

0 theſes 
nun; an the ſecond.pboſe.Gi ſing. js 6. [yo 


Ht Bom the Meridian, which is upon 


fifth Rumb. 3713 21.070? © Ss -- >|," Jai 
. Orlet the Lizerd, ;ncheLazimde of 5] 
deg,and St.Chriſtophers in the Latitud:5 5 de 


30 min. bethe two places p «Wh 


Difference of Latitude is 34 deg46.mm. 
'; their diſtance known 65 deg46.mmand ch 
2M Runmb chat the courſe hieth pony is, d Wo 


©» NAVIGATION 

— Upon the Line of Numbers, 65,46 the dir 
ſtance known on the kirſt,to 34,46 the Diffe” 
rence of Latitude on the ſecond ; aid then on 
the Lines of Sines, againft the Radius an the 


| tuft, is 58 degr. 21 min. on the ſecond, So. 
auch » the diſtance of the Rumb from the 
worn of the Lizard, on which the Caurſe 


PROBLEM. VIL- 
The Latitude of the place ON whence you g0, the 
Rimb you go npon,and the diſtance gone,bein 
given to find the Difference of Latitude, an 
thereby the Latitnde of the place you are in. 


] Et the place you go from, be ur the Lat- 
| de of 5O degrees, the Rumb you have 
gone upon, the fifth-from the Meridian, and 
Ithe difjance gone,4 deg.3o min. And by thefe 
"YO defire to know the Difference of Lati- 
Itnde, with the latitude of theplaceyou are.  - 

Setthe Radius 0n the firſt, to 33 degr. 4 
min.the Co-fine of the Rumb on the ſecondz 
and then upon the Lines of Numbers;againl(t 
4, 30 repreſenting 4 deg.30 min. the diſtance 
{gone on the firlt, 15 2,30 0n the ſecond.thatis 
{2 deg. 3o min. So much is the Difference of 
Ck, Thais 2 deg. 3o min. added tothe 
Laricadeof the place = —— 
e 


: 
5 


= "PE : 4 ” , : 
G Tomy by : 
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the Courſe was Northerly) makes 52 deg.30 
min.for the Latitude of the place you are in. 
' Example. Suppoſe you were at St. Chriſto- 4 
phers, in the Latitude of 15 degr.z3o min.and 
from thencehad ſailed Northwards nearupon ,| 
the fifth Rumb from the Meridian ; or on thef 
true-ponnt of 58 deg. 21 min. from the Meri- 
dian,and atlength came to a place, where you 
found that you had ſalid 65 deg.46 min.from 
St. Chriſtophers,and now do deſire to know in 
what Latitude youare. | 

Set the Radius on the firſt,to 31 degr. 39] 
min.the Co-ſine of the Rumb on the ſecond; 
and then upon the Liffe of Numbers, » ms 
65,46repreſenting 65 deg.46 min.the diſtance 
gone on the firſt,is 34,30 on the ſecond,figni- 
fying:34 deg.3c min. So much doth the Latr- 
tude you are in, differ from that you came 
from.,and becauſe the Courſe was Northerly, 
the Latitude 1s increaſed. Therefore this Dit- 
terence found, 34 deg.3o min. is tobe added} $0 
to the known Latitude, 15 deg. 3o min. and La 
they both make 50 degrees juſt: Therefore the 58 
Latitude of the place you are in,is 50 degrees] 
of North Latitude. 

If the place you went from had been the Lz- 
zard,in 50 degrees of Latitude,and you fail 
irom thence more Southwards upon the point 
58 degr. 21 min. from the Meridian Weſt: 

| wards, 


__"" NA4FTCATION. 1T 
*[ wards,and'on this Courſe have failed 65deg- 

| 45 min.and fo' fond, that you have altered 
your Latitnde'34 degr.30-'min.and are eotiie 
to a place of unknown Latitude. In thiscalſe;. 
becauſe the Courſe is Southerly (the Latithde 
of the place you are in; iT than that/y6ud 
came from)' yol'muſt take the Difference of 
Latitude found 34 degr.30 min.from'50 deg, 
the Latitnde-known,the Remainder is 5 deg; 
30 min. The Latitude of the'place you atein. 


/ | | PROBLEM-..VIIL 10:47] 

t] The Zatitude of the place you are in, and the Za- 
el +- titude of the place you went g's mth the 
| Rumtb being giver 5 to find the Difference of 
| Longitude. EEC 1 ns 

; | | 1159 9! 

, Et the two places be,one theZzzardin the 


Latitude of 50 degrees, from whence you 
go.and the other place St.:Chriſtophers,.in the 
1] Latitude of 15 deg. 3o min. and the Rumb 
58 deg. 21 min. ; the Meridian, and the 
thing deſired is the Difference of Longitude. 
Firſt, by the ſecond Problem, find out the 
| Meridonal Difference,42 deg. 12 min. which 
}I'had 3 Set the Tangent of the Rumb, 58-degr. 
t| 21 min. on the firſt,to the Radius on the ſe- 
| cond; and then upon the Line of Numbers, 
| againſt 42 deg. 12 min, on the firſt, is 68 deg. 
Os 4 My 3O MIN, 


| I72: The uſe of the dowbler Scale i in 
| 39, MEN. {on the-ſecond. Wherefore 68 deg: 
36 -min. is the Difference of: Lpngitude be- | | 
ny your two places,the Zizard and St .Chri- | | 
ro. 
_ = And if the place: you camefrom, bei inthe 
Latitadeof 5O degrees,and of that youarein, 
be 25-deg. 3o .min. and the. Rumb you baye 
comeupen,be the fifth from the Meridian,and 
you delirethe Difference of Longitude. Then, 
Set 56 deg.15-min.the Tangent of the fifth 
Rumb on the firſt,to the Radius on the ſecond, 
and then upon the Line of Numbers, againſt 
2 deg. 30 min. the Meridiqnal Difference of 
Latitudes on the firft;is 3 deg; 4.5 min.on the 
ſecond. So much is the Difference of Longi- 
tude defired according to the projetion of 


the common Sea-Chart. 

PROBLEM. IX. 4 
Tr any Parallel of Latitude,to find out how many] 
| Tragnes anſwer to one degree of Longitude is Cl 
that Parallel. 5 
"I His Problemis grounded upon bieine F: 
'Y logie. t 

| the Radius, 1 15 to the Co-fane of the La- 
titade; So is the number of leagyes,in one-E-| c 


| ] degree, to the number of 
inonering to ne dee TIM 


NAVI GA-TIQN: | 
B | - Example.IitlicLatitideofi8 deg, ta: mim. 
1 Edemand haw many leagues failing a long.in, 
that Parallel, -wilk alter the Longitudeone 
degree ? = wy 2 HS 
For anſwer; to my delite;,, E-ſet- the Radius, 
on: the firſt, to:7 1 deg 48-min.the Co-lmeiof, 
the Latitude on: the feeond 4and'ithen onthe 
Eine of Numbers; againſt 2908 the firſt, the. 
number of leagues in our EquinoQtal degree, 
I ſee 19 on the ſecond: And therefore every 
I9 leagues ſailing along it tHati Parallel, alter- 
eth the Longitude one degree : And on the. 
t contrary;for every degreethat you alter your 
Longitude,you failtg leagues in thatParallel. 
2- In the Latitude of 51: degrees 32 minutes, 
It. is demanded, How many leagues.in that 
Parallel, do anſwer. to one degree of Long 
tude ? 
| Set the Radius onthe fiſt; to 38 degy..28 
min. the Co-ſine of: the Latitude on. the ſe- 
| cond; and then on the Line of Numbers,; a- 
gamſt-20 0n.the fwrſt;is 12. and. 4 tenths onthe 
ſecond, So many leagnes failing, inthat.Pa- 
rallel-of 15, degx. 30 mm. altereth the Long 
tude one degree. 
If you-would know how many. miles altex 
one degrees af Longitude in any. Parallel. 
The | 


Set. the- Radius- on. the firſt; to 38 degr- 


N 3 23 mir» 
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22 min; the Co-fine of the latitude on the 1e- 
cond ;.and then on the lines of Numbers, a- 


&ainſt'60 on thefirſtzis 37 and about on third. 


which is 37 miles.and one third of a mule, to 
make one degree of longitude inthat Parallel 
of latfrude. Arid'contrariwiſe.if you find you 
kave altered your longitudezone degree,you 
ate then removed 37 —_— _ about one 
third of a milei* 


bs Ll PROBLEM. X. 


To, find. how ; many miles anſwer fo many degrees 
of Longitude 31 any parallel. 


Gries you ſhould fail alongi n rhe Paral- 


Jel'of 50 degrees, until you have altered 


your longitude. 35 degrees, and then would 
know how many miles you have failed. 

- Firft, reduce 25 EquinoCtial degrees into 
minnres,by multiplying them by 60,and they 
make 2To,mmntes.* Then. 


Set the Radius on the firſt, to 40 degr. the 
Co-fine of the latitude on the ſecond ; and: 


then againſt 2100, the Difference of longitude 
in minutes, upon the firſt on the line of Num- 
| bers, is 1350 on the ſecond. So many miles 
_ anſiver to 35 degrees,in that Parallel. . 


ml ww. FO NH AQ. 


But 1f you would know how many leagues | 


you have failed;in AF your longitude-25 
degrees, 


Ywe. "pt Py. 9 mn _ 
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degrees.then reduce the'F5 degr.into leagnes” 
by multiplying them by 20,8 they make 700. 
Now, Set the Radius to 40 degrees, asafore, 
& then right againſt 700,in the line of Num-_ 


| bers on the firſt, is 450 on the ſecond. So ma- 


ny leagues you have falied. 
PROBLEM. XI. 


Upon any Rumb propoſed,to find how many leagues 
do anſwer ta one degree of latitude in the Me- 
ridian, or of any great circle. _ 


his Problem 1s reſolved by this Analo- 
v1e. | 
As the Co-{ine ofthe Rumb from the Me- 
ridian; 1s to the Radius 3 | 
So 1s 20 leagues,the meaſure of one degree 
in any great circle, To the leagues that 

__ anſwer to one degree upon that Rumb. 

* Example. Suppoſe you ſail upon the fourth. 
Rumb from the Meridian; which is'the point 
of Northeaſt, or Southweſt ; or elſe the point 
Southeaſt, or- Southweſt, and defire to know 
upon that Rumb, how many leagues do an- 
ſwer to one degree of the Meridian, or alter 
the latitude one degree. 

Set 45 degrees, the Co-{ine of the Rumb 
on the firſt, to the Radius on the ſecond;and 


then on the line of Numbers, againſt 2c; the 
Es - number 


— 176 The uſe of the double Seals in 
nomber of leagues ia degree ofa great circle 


on the firſt;is 23 and almoſt an half. There- ' 


fore 28 leagues and an half;make one degree, 
or alter the Latitude one degree, in failing up- 
on that Rumb. | 

If yon defire to know how many nnules ſail- 
ing on any Rumb, alter the Latitude one de- 
gree, as here in this Example of the fourth 
Rumb; then ſet 45 degrees the Co-fine of 
the Rymb on thefirft, tothe Raduisonthe ſe- 
cond :and then on the lines of Numbers, a- 
gainſt 60 on the firſts 85 & ſomething above 
one third. So many myes, on that fourth 
Rumb, altereth one degree of Latitude. _ 

I am now inthe middefſt of the Sea,where 
if I ſhould fail throughall particulars;that my 
Inſtrument is capable of , I ſhoald with my 
travel fill a great Volume, I will therefore 
leave off wading any further in this Subject, 
and leave the reſt to the ingenuous ;Practio- 


ners inNavigation,to whom I with proſperity | 


CHAP. 
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DIALLING. 
YT WW 
The Uſe of the double Scales 
of Sines and T angents onthe 
 Inflruments, in Dialing. 


PROBLEM. I. 
Two find the diſtance of the hours from theLine of 
' twelve a rerh orizontal hy made Fl 
an oblique Sphere. _ 
Et an Horizontal Dial be propounded, 
tobe drawn for the elevation of the + 
Pdle51 deg/30 min. For making where- 
of the Analogie ſtandeth thus: 5+. -þ 
As the Radius, is to the Sine of the Eleva- 
tion : 
$o is the Tangent of the hours in a ri 
Sphere from 12, Tothe Tangent of the 
fame hours from the line of12,n the ob- 


$6 -q Sphere prapounded. Therefore, 
Set the 


Radius on thefirſt,to theSine ofthe - 


1 Elevation given.v#z.to 5x deg.30min.aon the 
ſecond; and then the Inſtrument unremoved, 
agaunt 15 deg.the Tangent of anEquinodtial 
hour onthe farſtjs 11 degr. 51 min. the Tan- 
gent of ga hours diſtance from the line - r . 
| _ a clock 


The uf of the Donble Scale in 


m9. 


| aclock in the oblique Sphere of 51 degr. 30 


min.and againſt 30 degrees on the firſt, being 
the diſtance of two EquinoCtial hours, 1s 24 
deg. 19 min; on the ſecond, for the diſtance 
of two hours from the line of x12,in that given 
_ latitude:Andilifewiſe,againſt the Tangent of 
45 degrees on. the firſt, the diſtance of. three 
Equinottial hours, in a fight Sphere on that 
firſt, is the Tangent of 28.degr. 3min.on the 
 ſecond,for the diſtance ofthe hours of 3 and 
9 a clock, from the hour line of 12, in thatgji- 
ven Jatitude.” ' | | 
But now for the fourth and fifth hours, be- 
cauſe the Tangents of thoſe hours be above 
45 degrees,you muſt work backwardsm this 
manner : The Inſtrument not ſtirred, look 60 
degrees,the equall diſtance of the fourth hour 
na right Sphere on the ſecond ; and then a- 
gainſt that Tangent of 60 degreeson that ſe- 


cond,is the Tangent 53 degr. 35 min. on the | 


firſt-for the hours of four and eight; and alſo 
againſt the Tangent of- 75 degrees, the fifth 
equal hour on that ſecond,isthe Tangent 7 1 
degr. 6 min. on the firſt, forthe hours of 5. 
in thefore-noon, and 7 after-noon:Asfor the 
hours of 6 and 6;they are at juſt go deg.from 
the hour-line of'7 2 a clock, and ſo for any 0- 
ther latitude : forthe hoursof 5 and 4 in the 
morning, they are equally diſtant from the 


hour | - 


; 
I” 
: 

I 
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| hour of 6, as in 7 and 8; and ſoin the aftet2 | 


noon. the hours of 7 and 8 areequally diſtane 
from 6, asis 5 and 4. By theſame rule: ſbalf 
you find half hours and quarters,as when yoir 
would have the true diſtance ofone hour and 
an half from'the noon-lne.then work by the 
Tangent of 22:degr.30 min. and in ſo doing; 

you ſhall have 17 degr.38 min. . to be the di- 
ſtance of one hour & an halt from the noon- 
line,in the Latitude of 51 deg. ” min.and fo 
for any other. 


PROBLEM. n. 


A Dial being made, and the E ROPE: for which 


Tt was made not being known: 3to find for what 
Latitude it is made. | 


Irſt of all, get the diſtance between the 
* hours oft 2 and 1,which had.Set theTan- 
gent of 15 deg. on the fir{t,to the Tangent of 
that diſtance on the ſecond; and then againſt 


{| theRadius on the firſt.1s theSine of theEleva- 


tion ſought for on the ſecond. 
Example. Thereis an old Diat,which doth 
ar to bea good one,and 1 deſire to know 
6 whatLwtitude it was made.asalſo whether 
1t be true made, or not 3 which to do, F firſt 
ſeek the diſtance betwixt 12 and 1,and findit 
IT degr.51 min.'Therefore I ſet the Tangent 
2h | of 


i8o 
thatdiſtance, 1x deg. 5+ min. onthe Rcondy 


and then againſtthe Radiuson the farſt;is the 
Sine 51 degr. 30 min. onthe fecond. Where- | 
upon: conclude. that the Dial was made for. 


_ the Elevationof 51 degr. 30min; Thus: n© 


you exatnine' any: Dial, xF 4a it be truely 


Or Not. 


PROBLEM. HE 


To find the diſtances of the hour-lines, frome the 


 bneo pee I2 a clock inadire# Somh Dial. for 
lation propounded. ; 


N the Latitnde of 51 degr. 3& mitt. a DiaT 


istobe made, wherein to find the diſfance 


_ * ofthe hour-lines from the line of 12 a clock. 


Say as 1n the firſt Problem, 

As the Radius, To the Co-ſine of the Poles 

Elevation; ER wg 
' Sois the Tangent ofany hour given, Tothe 
| Tangent of the hour line Foanthe Me: 
ridian, Therefore, 

Set the Radius on the firſt, to 38. Jew 20 
min. the Co-fine of the mack on. the ſe. 
cond;and then againſt wa ny ak 15deg, 
on the firſt, isthe Tangent of 9. degr. 28. min. 
on the ſecond;for the hours of 1. _— 3. and 
_ 3O degr.on the firſt, is. the Tangent 
T9 deg. 


The aſs of the doable Scale iv 
of x5, deprees vaghe faſt . tothe Tangent of 
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19-deg- 46 min on the ſecond.the diſtance of 
the hours of 2 and 10, from the line of 12. 
And againſt the Tangent 45 on the firſt, isrthe 


' Tangent 31 deg.54 min.on theſecbnd,for the _ 
diſtance ofthe hour-lines of 9 and 3,from the 


line of 12. And now backwards, againſt the 
Tangent of 60 deg.on theſecong, is47 degr. 
10 mmn.on the firft,the Tangent of the diſtan- 
ces of the hour-lines of 4 and 8. from theline 


_ of 12. AOTIGs againſt 75 degr: on the ſe- 
-43 min.onthe firſt, the Tan- 


cond. is 66 d 
gent of the nce of the hour-lines of 7 


and 5.from the line of 12.For the hours .of 6 
and 6, they make right angles with the Me- 
PROBLEM. IV. 


I z 4 vertical Dial inclining. having the Eleva- 

ton ofthe Pole above the , may to find the 
= of the hour lines frone the hour-laxe 
#12 a clock. 


LE _ a Plane be propounded, whoſe 
part is. parc, above the Horzen 

16. 16 dep — min.which takenfrom the Eleva- 
the place 51 degr.z0 min. leaveth35 

for the Elevation of the Pole above 
ials Plane : Wherefore to find the di- 


the 


ſtance of the bour-lines in ſuch a Dial from 


the Meridian,or hour-line of I2. Say; As 
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3  aBz_ The ſe 'of the dgnble Scale in © 
* As the Radius, Isto the Sine of the Eleva- 1. 


tion above the Plane ; 


- Sois the Tangent of any Equinottial hour, 


To the diftance of the ſame hour-line 

from the Meridian, Therefore, 
- Set theRadius on the firſt, to35degrees, the 
Sine of the Poles Elevation above the Dials 
Planezand then againſt theTangent of 15 de- 
 grees,which 1s theTangent of oneEquinottial 
hour on the firſt,is 8 degr. 45 min. on the ſe- 
cond,theTangent of the diſtance of the hours 
of r and 11: 'from the hour-line of 12': and 
_ apainſt 3o deg.on the firſt,js 18 degr. 19 min 
on'the ſecond.for the hours of 2 and 10.And 
| for thereſt ofthe hours, you ſhall have them 

* as you had thoſe in the former Dials. 


PROBLEM. V. 


is "any ered declining Dial.to find the diſtance of 


the Styll from the Subſtylaud of. the  Subſtyll 
” from the. Meridian. - J-: 


I N theLatitude of 52 degr.I would makea 
Þ Dialto a wall,declining fromthe trueSonth | 
poinr43 deg.wherein firſt to find the diſtance | 


of theStyll from the Subſtyll,the work is thus: 
_ As the Radius, To45 degr. the -Co-fine 


= of the * declination of the Dials Plane I. 


- » from the true South point. 
> $0 


fr © & — -©A 


"DIALZING: Ar 433 -] | 
. Bois 38 degrithe Co-fine of the Latitude, © | | 
To 25 degr,48 min. the diſtance of the 
Styll, from theSubſtyll.': Therefore, : ! 
Set the Radiuson the firſt,to:45 degr.the | ] | 
' | Co-fine of the Declmation or the ſecondzi& | | 
then againſt 38 degr. the Co-ſfine of the Liti  } 
\ | tude onthe firſt, is 25degr. 48'min.on the'ſe- | | 
' | cond.Somuch is the diſtance of the Styll from nl 

the Subſtyl,or height of the Styll. 2008 $4 

Orſet the Radius to 38 deg.& then pain _ 
45 deg. 1s 25 deg. 48 min. 

And then for the diſtance of the Subſtyll 
from the Merid1an.this 1s the Rule. 

Take 64 degr. 12 min.the Co-fine of that 
25 degr. 43 min. the diſtance found, and 52 
degr. the Latitude of the place,and count the 
greater of them two Sines for the firſt term 
in the rule of Proportion, and.the lefſer of 

| them for the ſecond term.ahd the Radius for 
| thethird term. And then, 

Set the Sine 64 degr. 12 min. on the firſt, 
(which is theCo-ſine of that fine afore found) 
to the Radius on the ſecond;and then againſt - 
52 degrees, the Latitude of the place on the 
firſt;-1s 61 degr- pmm.on the fecond, 'whoſe 
Complement | 1s 28 deg. 55 min. So much Is - 
the diſtance of the Subſtyl trom the Meridian, 
in ſich a declining Dial. And fo of any other. 

But 
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of the double $e 


CE Trot Dial rher the frm Is 1 = 
JE 7 — SSM 
z hisſhadow at an a clock 
ts © noon, and Saturday vr! Ang#/t the 
_ bulk 1657, tune toleave work. And for as 
h as my oecafions call me another way for 
"the next week, and for many weeks afier, 4 
maſt leave off proceeding any further in this 
Lo ig of Dialling, | 


